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VIEWS, NEWS AND INTERVIEWS. 


Siemens & Halske, of Berlin, Ger- 
many, have obtained a concession to 
exploit the waterfalls of San Simon, 
at Tenancingo, for the purpose of pro- 
ducing electrical powerin the City of 
Mexico. The power will be trans- 
mitted thirty miles. 





A newspaper dispatch says that dif- 
ficulty has been experienced on the 
Union Pacific telegraph system in 
working the wires between Weber 
and Peterson, Utah. The point is 
in Weber Canyon, about 15 milcs 
from Ogden, and covers about 10 
miies of wires. From accounts which 
have reached Superintendent Korty it 
appears that on the night of January 
1 a heavy deposit of what has since 
been found to be salt fell upon the 
cross-arms of the telegraph poles and 
the wires. Since January 1. it has 
been found impossible to use the 
wires between about 10 a. m. and 10 
p. M. Men were sent out along the 
line to knock off the deposit, but on 
the following day the wires were found 
in the same condition. Torches have 
also been tried, but without effect. 
Recently Superintendent Korty in- 
structed his men to take an engine 
out of Ogden loaded with water and 
to play with a hose upon the poles 
and wires. The only explanation 
that Mr. Korty can give for the phe- 
nomenon is that the salt is raised from 
Salt Lake, 40 miles west, in the 
form of a mist and is carried east, 
where it condenses on the wires. 





The Cosmopolitan Magazine has 
offered prizes amounting to $3,000 for 
horseless carriages making the best 
records and showing the most good 
qualities in a trip between its New 
York city office and its publishing 
plant at Irvington-on-Hudgson. 





Mr. Wilkic, a watchmaker in Glas- 
gow, Scotland, recently won a novel 
suit brought against him by the 
National Telephone Company. Mr. 
Wilkie is quite deaf, and when the 
company’s canvasser made a tele- 
phone contract with him it was 
explained that the instrument was 


for Mr. Wilkie’s personal use. Finally 
the company sued him for the rental 
of his telephone, but the court held 
that it was an implied condition of 
the contract that the wire and instru- 
ment should be fit and serviceable 
for the defendant’s special case, and 
that the company had failed to make 
it so in spite of repeated complaints 
by him. It therefore gave a verdict 
for the defendant and granted him 
expenses. 





It is reported that the ‘‘Electrobat,” 
Morris & Salom’s electric carriage 


A dispatch from Cape Town, 
South Africa, states that after night- 
fall on the day of the battle between 
Dr. Jameson and his followers and 
the: Boers the latter used search- 
lights, themselves remaining under 
cover and relying upon their sharp- 
shooters to pick off Jameson’s men. 





The legal affairs of the North 
American Phonograph Company ap- 
pear to have been at last settled to 
a large extent. Vice-Chancellor 
Emery, at Newark, N. J., last week 
issued an order legalizing the com- 





Drrect-CONNECTED ENGINE AND DyNAMO IN THE ‘‘TimEsS” BurILDING ELECTRIC 
Lieutine PLant, New York Crry. 


which won the gold medal in the 
Chicago Times-Herald’s motocycle 
race, has been sold by the Electric 
Storage Battery Company, of Phila- 
delphia, for immediate shipment to 
Europe. It Hast been purchased by 
one of the largest electrical concerns 
in Europe. It is expected that by 
next Spring the company will be 
manufactaring the carriages largely 
for this country. 





Chancellor Sneed rendered a de- 
cision at Memphis, Tenn.; on 
January 14, holding telegraphic 
messages to be privileged communi- 
cations. Telegrams sent to and by 
A. K.- Ward, accused of forgery to 
the extent of over $200,000, were 
wanted in the proceedings against 
him ; hence the decision. 


promise asked for by Edison and the 
stockholders and creditors. The 
note held by Edison for $65,000 
against the North American Phono- 
graph Company, amounting with 
interest to $75,000, is allowed. The 
receiver gets all the patents of Edison 
in the company named and in the 


Edison Phonograph Company, and 
prevents Edison from making phono- 
graphs for any one except the receiver. 
The decision is favorable to the 
receiver. 





It is reported that of 17-brokers’ 
wires to Chicago the Western Union 
Telegraph Company leases only two, 
and out of 46 wires:in the New Eng- 
land States it collects rentals on only 
17. Itis also suid that the Western 
Uniou and Postal companies are 
having a disagreement over rates for 
press messages for the ensuing year. 
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ELECTRICITY IN A MODERN 
OFFICE BUILDING. 





BY D. H. GILDERSLEEVE, M. E. 


One of the problems of the day 
time and again brought to the atten- 
tion of engineers is the question how 
to increase the facilities of the office 
building built, say, half a decade or 
more ago, so as to enable it to com- 
pete successfully with the newer build- 
ings constantly being constructed. 

Some years since it was the practice 
of the architects to design the light- 
ing, heating and power plants of the 
various buildings which.they had 
under their supervision, working 
through subordinate engineers in their 
employ. The question is of such im- 
portance as to call for the best en- 
gineering talent, and the engineer in 
charge should be responsible to the 
owners direct and be limited only by 
the design of the building as prepared 
by the architect. And even in the 
design of the building it is necessary 
for the engineer to be consulted as an 
equal with the architect in order to 
settle the size of flues and their loca- 
tion, the size and location of shafts, 
both elevator and air, and also the 
location of all the machinery required 
for light, heat and power, for on the 
proper selection, design and location 
of the above depend the comfort of 
the tenants and the size of the operat- 
ing expense account, the two most 
important factors in the maintenance 
of an office building. 

It has been saii that the heart of 
an office building is located under 
ground. 

Taking this view of the matter, one 
can readily see that it is necessary 
time and again to overhaul the power 
plants constructed some years ago in 
order to bring them on an equality 
with those of the present day, even 
allowing for the improvement in ma- 
chinery, as thedemand for light, heat 
and power in nearly every large build- 
ing constructed over ten years back 
was inadequately provided for in 
accordance with the demand of to- 
day. 

That this fact is self-evident is 
clearly proved by an instance which 
I have in mind at present. The 
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Times newspaper building in Print- 
ing House Square, New York city, 
which was completed in 1889, and at 
that time considered one of the finest 
office buildings in the United States, 
has, in order to maintain its enviable 
reputation as giving the best service 
in the neighborhood in which it is 
located, been required within the last 
two years to put in larger and more 
efficient pumps, thereby duplicating 
the pumping plant and giving better 
elevator service throughout the build- 
ing, and it has also been found neces- 
sary to increase the size of its electric 
plant, owing to the extra demand 
for light, which in every office build- 
ing has been found to be a constantly 
growing factor, of which every land- 
lord complains and none have been 
able to cut down. The Times Build- 
ing. being open day and night all the 
year round, offers special advantages 
to tenants and peculiar difficulties to 
engineers, as all improvements have 
to be made at odd times in order that 
the constant running of the building 
may not be interfered with in any 
way. ‘The illustration herewith rep- 
resents work that has been done with 
the building kept up to its full stand- 
ard of service constantly while the 
additions were being made. The 
elevator plant, which was put in some 
two years ago, represents work done 
under similar conditions, the tenants 
at no time night or day being deprived 
of the use of the elevators or any 
other of the usual facilities. 

A brief description of the new 
electric lighting plant is as follows: 

A 14x15 ‘‘ Ideal” engine is direct 
connected to a 100-kilowatt Siemens 
& Halske dynamo, the engine run at 
230 revolutions with 80 pounds of 
steam and the dynamo wound for 125 
volts, furnishing a normal capacity of 
sixteen hundred 16 candle-power 
lights, and being capable of working 
up to 2,000 lights, if necessary, with- 
out strain. The dynamo is connected 
to the risers in the building by means 
of 1,000,000 circular mils ‘‘ Safety ” 
insulated wire cable, the wires from 
there through the building being 
extra large. The switchboard is of 
marbleized slate, with illuminated 
Weston instruments, rheostat and 
double-throw switch, enabling the 
operator to throw in the old plant or 
new plant at will. This last addition 
makes a daplication of all machinery 
in the Zimes Building, and will en- 
able the owners to give the best possi- 
ble lighting service to their tenants. 
It must be remembered that this 
building has to-day the best natural 
light, having three sides open to light 
and air, and I believe it has, with the 
new plant, the best artificial light in 
the neighborhood, as the chances of 
a failure in the lighting are minimized 
to the lowest degree and the power 
is ample for all requirements. 

The owners have recognized their 
surplus of power by a marked im- 
provement on the lighting of their 
main hall, the white and gold effect 
in their corridor being considerably 
enhanced by new fixtureg furnished 
by the Oxley & Enos Manufacturing 
Company. With the new and artistic 
style of fixtures constantly coming on 
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the market, and with lamps made in 
all conceivable shapes, sizes and 
candle-power, the lighting of a build- 
ing is becoming one of its most im- 
portant and decorative features, and 
the necessity of having an’ ample 
supply of power therefor to meét 
present and-future requirements can 
hardly be overestimated. 

It might be well before closing to 
mention the fact that when the old 
electrical plant was put in the Zimes 
Building, some seven years ago, it was 
considered at that time to have been 
selected according to the best engi- 
neering practice of the day. That 
this supposition has proven to be a 
fact is clearly demonstrated by the 
results obtained. - Two 60 horse- 
power Straight Line engines, and two 
550-light United States dynamos 
(belt driven) have furnished all the 
light for the building night and day, 
with no let up during this period, 
and are still giving entire satisfaction 
for theirclass of machinery. It would 
be a pleasure to me to show any con- 
sulting engineer our entire plant in 
operation or its working plans. 

LS EE ae 


THE UPBUILDING OF THE SMALL 
TOWN. 





READ BEFORE THE NORTHWESTERN 
ELECTRICAL ASSOCIATION, MIL- 
WAUKEE, WIS., JANUARY 15-17, 
1296, BY FRED DE LAND. 





Though we may not agree with the 
pessimistic side of the question Mr, 
Fletcher so ably presented in ‘‘ The 
Doom of the Small Town,” in the 
Forum, yet we must admit that he 
clearly pictured the silent tragedy 
that is being enacted in many towns 
and villages whence the young, the 
hopeful, the more, ambitious, de- 
part to seek more suitable abiding- 
places, leaving the dullard, the ne’er- 
do-well, the rich-in-purse-but-pov- 
erty-struck-in-soul, to rust on in un- 
helpful existence. And while citing 
many causes that may have led to 
present conditions, his conclusions, 
that ‘‘ Whatever be the causes, un- 
less tendencies be arrested, the future 
of the small town is extremely discour- 
aging, and it is very doubtful whether 
any material change in existing con- 
ditions will soon occur,” is not nearly 
correct. 

But the question I propounded to 
myself while reading thisarticle was : 
Has Mr. Fletcher shown us only one 
side of the shield, and that the dark 
side? Is it not possible to gather 
statistics relating to small towns that 
would have shown a condition of pros- 
perity in many, even though such a 
showing would rob the first portion 
of his paper of much of its gloom ? 
For there is nothing new in villages 
being deserted for towns more favor- 
ably located or offering greater advan- 
tages to theinhabitants. Such move- 
ments in our country can be traced as 
far back as A. D. 1700. 

The reverse side of the shield shows 
that never before have so many small 
towns enjoyed modern improvements, 
that not only tend to make life better 
worth the living, but also to increase 
property values out of all proportion 
to original investment. In the very 


States he mentions are towns of only 
600, 800 and 1,000 inhabitants with 
electric-lighted streets, with well- 
kept roadways and surrouaded by 
that atmosphere of prosperity that 
attracts and invites the refined, the 
practical and the prosperous. In 
Michigan there are 71 incorpo- 
rated -cities, varying in population 
from 237,837 (Detroit) to 746 (Glad- 
win), and in every city there are one or 
more electric lighting plants, which 
is not at all strange. But there are 
also 309 incorporated villages, report- 
ing a population in 1894 varying from 
91 to 6,051. Of these 309 villages 
nearly 100 haveelectric-lighted streets, 
though several reported a population 
considerably less than 1,v00 souls. 
Compared with the census of 1590, the 
census of 18 4 records a decrease in 
population in several towns and vil- 
lages, but in no town of electric-lighted 
streets was any decrease reported, 
while the growth in some of these 
electric-lighted towns is almost mar- 
velous. Speaking toa Michigan mer- 
chant on this subject, he replied that 
in his town, of nearly 3,500 inhabi- 
tants, the marked growth in population 
and in prosperity had its inception in 
the order of the Village Board: direct- 
ing that electric lights be employed 
in illuminating the streets at night. 
«* Now, the hanging of those big lamps 
in our streets has indirectly wrought 
as marvellous a change as often follows 
the placing of a new and attractive 
carpet in the reception room of the 
old homestead. Gradually the old- 
style furniture is replaced by the 
modern and more attractive, until 
finally the room is modernized 
throughout, is artistic and comfort- 
able. So it was in our town. The 
are lights gave us a taste of progress- 
iveness and awoke a desire for other 
improvements. Later the main streets 
were all paved with asphalt or with 
brick and additional lamps were 
placed at street corners. -‘Then some 
old frame stores that had been a fire 
menace for years were torn down and 
a modern office building erected on 
the site. These improvements fur- 
nished our local editor with a subject 
to talk about, and soon the fame of 
our house-cleaning. had penetrated 
every hamlet in the State. That this 
fame brought its own reward is shown 
in the fact that we now have no less 
than seven factories, one of which 
employs 180 hands, and five large 
modern stores, to say nothing of 
numerous small shops; two new school 
houses, three churches, while 583 new 
dwellings and other buildings have 
been erected since the arc lamps were 
placed in circuit ; and when I consider 
how remarkable are the changes that 
have been wrought, and how we might 
still be jogging along in the old way 
had the dozen oil Jamps not been dis- 
placed by the big white lights, I feel 
very grateful for the wisdom and the 
forethought that ordered the expendi- 
ture that proved to be so profitable,an 
outlay.” 

This is a homely illustration, but 
thoroughly sensible and practical, 
and one that many a village resident 
might profitably ponder. 

From another town comes this 
story: ‘‘Our village was always blessed 
with natural advantages far superior 
to those possessed by neighboring 
towns, but we lacked that impulse so 
essential in starting any good move- 
ment. Following the building of a 


railroad through our town, much busi- 
ness of a certain kind was transacted, 
but there wasno healthy growth. The 
construction forces passed on, the 
undesirable characters that always 
flock along the line of a new railway 
flitted to greener pastures and the 
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town resumed its normal dullness. 
Thirty miles away a village having 
progressive merchants, who tactfully 
sought the trade of outlying districts, 
rapidly increased in population and in 
wealth; and there our own towns- 
people would goand make all but the 
smaller purchases. So our business 
houses decreased in number till we 
had but one dry goods store, a few 
shops, three groceries, a saloon or 
two and three churches, while the 
weather-stained fronts of buildings, 
large and small, told in plainer terms 
than any language could express that 
ours was atown of gray-haired toilers 
eking out only a semi-decent exist- 
ence, and longing for the days tocome 
when their children should be safely 
settled in one of the larger cities. 

‘And then came the crisis. A 
shrewd old man of wide experience 
and broad views, searching for the 
right climate where his last days 
could be passed free from the pain 
and distress of a periodical ailment, 
made his home in our town. LEner- 
getic, full of resources, tactful, he 
gradually won the good-will of the 
village authorities and secured a fran- 
chise for an electric lighting plant 
and an order for six street Jamps 
for a long term of years. Now, 
six arc Jamps are a very small 
pumber; yet, as they were all 
hung within sight of the depot, 
30 days had not passed ere it 
appeared as if all the world had 
learned of our progressiveness and 
had come to visit us. And with this 
influx of visitors came the desire to 
spruce up our belongings. Houses 
dingy from neglect were washed and 
repainted, lawns were placed in or- 
der, trees were trimmed, sidewalks 
repaired. And as the smallest hap- 
pening in a village is duly chronicled 
and commented on, soon it was 
heralded throughout the State that 
an abundant prosperity was being 
showered upon our town. And then 
the prosperity actually came. Quickly 
others came to enjoy the overflowing 
riches that rumor accredited to us, 
and since that time we have experi- 
enced a regular healthy growth, 
while our young people are brought 
in contact with and are in position 
to enjoy every advantage afforded the 
children in any but the very largest 
of cities. Now the streets are paved, 
parks abound, school-honses contain 
every modern convenience. taxes are 
low, there is no debt and the aver- 
age value of real estate is five times 
what it was seven years ago.” 

Surely it is more pleasant to read 
instances of this character than it 
is the despondent conclusions Mr. 
Fletcher has presented in the Forum. 
And it requires no vivid stretch of 
the imagination to conclude that 
just as satisfactory experiences might 
have been recorded in some of the 
Massachusetts towns that report such 
a marked decrease in population dur- 
ing the past 10 years. The State 
Census Report, just issued, shows a 
loss in the 10 yearsintervening between 
1885 and 1895 in 140 towns and vil- 
lages. ‘The streets of some of these 
villages and towns have never been 
lighted with electric lamps, and the 
decrease in population reported in 
each ranges from 5 per cent to 25 
per cent, while, on the contrary, 
many other villages have advanced 
rapidly in population; Millis, for 
instance, from 683 to 1,006, or an 
increase of 47 per cent from the day 
that modern, progressive methods 
predominated. Millis, it is needless 
to state, is a town of electric-lighted 
streets. Then there is Dudley with 
a gain of 17 per cent in population, 
and a dozen other electric-lighted 
villages, all showing marked gains, 
while their neighbors, puttering along 
with dark streets, had slowly degen- 
erated. 
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NORTHWESTERN ELECTRICAL 
ASSOCIATION. 


REPORT OF THE FOURTH ANNUAL CON- 
VENTION, HELD IN THE CLUB 
ROOM OF THE HOTEL PFISTER, 
MILWAUKEE, WIS., JANUARY 15, 
16 AND L7, 1896. 





President George Grimm, in call- 
the convention to order at 11 A. M. 
on Wednesday, January 15, said: 
‘Gentlemen, I have delayed this long 
in calling the convention to order to 
enable those of our members who 
could not arrive here on the early 
trains to be at the opening session. 
You will consider the convention 
opened and ready for business. As 
our secretary, Mr. William Goltz, is 
still absent in Europe, it will be 
necessary that you elect a temporary 
secretary.” Mr. Cole nominated Mr. 
A. C. Bunce, and the motion was 
seconded an‘ carried. 

As the minutes of the previous 
meeting had been printed and dis- 
tributed to the members, the reading 
of the minutes was dispensed with, 
and stood approved as published. 
The address of the president was then 
read as follows : 

GENTLEMEN : Instead of delivering 
the customary address, dealing with 
subjects of interest in the electrical 
field, 1 take the liberty to present for 
your consideration some thoughts re- 
lating to the welfare of our associa- 
tion. ‘his association is composed 
of an extraordinary class of men—ex- 
traordinary even in an age when every 
phase of commercial and intellectual 
life produces men of pre-eminent 
ability and energy. It is indisputable 
that those representing the electrical 
business and progress of the age 
stund in the front rank of intellectual 
ability, courage and business daring. 
But | will stop right here lest a feel- 
ing of pride and self-satisfaction take 
possession of you, which would auihi- 
tate against the object of my remarks. 
The fact is, I have a grievance to 
which I desire to lend words, which, 
however, to be generous to you, I do 
not desire to have printed in the rec- 
ords of our association. This griev- 
ance is the more emphasized by reason 
of the fact that since my membership 
| have received many benetits in the 
nature of knowledge and experience, 
and have seen the grand possibility 
of far greater accomplishments than 
we have yet obtained. Since as- 
suming the duties devolving upon 
me as your president, and owing to 
the fact of the absence of our secre- 
tary for a considerable period of time, 
I have become exceedingly familiar 
witn the ** business end ” of this asso- 
ciation; and I marvel that a body of 
men handling, controlling and com- 
manding an enterprise requiring such 
consummate skill and ability and 
such masterful tact in dealing with 
the prejudices of public opinion 
should base the fabric of its associ- 
ation upon a foundation so utterly 
unstable and insufficient. ‘Think of 
it. Without having incurred any 
extraordinary expense, each succeed- 
ing report of our secretary shows 
a deficit in the treasury which 
no juggling with figures is able to 
conceal, and it is only by the 
strongest efforts of the secretary 
and president combined that it is 
possible to raise sufficient funds 
from generous-hearted advertisers to 
pay the expense of publishing the 
proceedings of our conventions. It 


is apparent that a radical change 
must be inaugurated; either the 
annual dues must be increased, and 
prompt payment insisted upon, or’ 


If 


other provisions must be made. 
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for a few minutes you would bring 
that skill that has made your in- 
dividual business a success to bear 
upon this problem, I believe a plan 
could be devised that would place us 
upon a basis consistent with the dig- 
nity of the membership. ‘I'he neces- 
sity is urgent, and I commend the 
subject to your prompt consideration. 
Let me call your attention to another 
matter. You should at once distinctly 
define the extent to which this asso- 
ciation will go and to which its 
otticers aad committees are authorized 
to act in furthering proper legisla- 
tion relating to the electrical inter- 
ests and incurring expense there- 
for. Wuring the short period that 
I have held this office I have 
been solicited by various parties 
from several States to give 
information and lend ussistance in 
overcomiag attempted adverse legisla- 
tion, furthering proper legislation, 
and similar matters. It has been my 
invariable rule to reply that the scope 
of my powers did not permit me to 
take any hand in the matter, and that 
the object of our association was uot 
to interfere in legislation except so 
far as the knowledge gained by the 
members and their influence as indi- 
viduals would aid in that direction. 
Whether I was right or wrong in this 
construction, it is desirable that you 
define clearly the position of the 
association for the guidance of your 
future officers. Personally I do not 
believe it practicable for us to take 
hand in shaping legislation except as 
in the manner indicated ; our lack of 
funds for defraying expenses and the 
extent of the territory our association 
covers seem conclusively to forbid 
this. But we could with little or no 
expense do most material good to 
the electrical interests and aid in 
bringing about laws just in them- 
selves and adapted to the wants 
of the times. We could diaft and 
propose laws that would take the 
place of the feverish abortions of 
justice presented at almost every 
session of the legislatures, which 
would receive the support of right- 
minded citizens, and we could, as in 
this State, completely answer all 
adverse arguments by ourselves, pro- 
posing to meet the public demands 
by just laws and in an honorable 
manner. By drafting a uniform 
system in that line, to be submitted 
to the legislatures of the different 
States, by the individual members of 
the association, however, and not by 
the association as a body, we would 
disarm opposition and accomplish 
untold good for the electrical inter- 
ests without incurring any expense. 
There are other matters calling for 
attention on your part; the rules of 
wiring, etc., adopted by various 
boards of underwriters are frequently 
oppressive and impracticable in many 
details. The safest body of men to 
draft these rules are practical elec- 
tricians, and a thorough system em- 
bodying the best experience of both 
underwriters and electricians would 
be safer and less oppressive than any 
we now have. I think these remarks 
will suffice for this time. We do not 
want to undertake too much at once, 
but whatever you may determine in 
regard to the work we should accom- 
plish. Do not let this convention 
adjourn without having devised some 
means of putting us upon a good 
financial basis. 





The secretary’s report showed that 
the membership of the association 
had grown from 88 a year ago to 140 
at present. Three members died, 
12 moved away from the territory 
of the association and resigned and 
52 new members came in. 

Treasurer Schuette made no report, 
but spoke as follows : 

I am behind to the tune of $801 





took out of my own pocket. Now, I 
would suggest that my successor, in- 
stead of giving a bond, should ask a 
bond from the association for funds he 
may advance. Now, besides this $20 
I have also puid out of my own pocket, 
which, of course, | don't expect to 
give the association, about $300 for 
legislation. As our chairman says, 
it 18 important that the association 
have a fund to cover expenses at Madi- 
son when the legislature is in session, 
for there is no tellimg when bills will 
be introduced that are very detri- 
mental to our station owners. There- 
fore | would suggest that our mem- 
bership dues be increased from five to 
ten dollars. 

Mr. Debell: I would like to makea 
motion that, inasmuch as there are 
quite a large number of members not 
here whom we expect will be here. 
and it is desirable to have us many as 
possible here when the officers are 
elected, 1 move that the election of 
officers be deferred until the close 
of the afternoon session, if that is 
agreeable to the members; or, if any 
better time is suggested,1 will agree to 
that. 1 would give as an hour 4 
o’closk this afternoon. Motion sec- 
onded and carried. 

At the suggestiou of the chairman, 
applications for membership were 
considered. Four active and two 
associate members were elected. 

The transportation committee re- 
ported that the railroads had granted 
a round-trip fare of a fare and a 
third to and and from the conven- 
tion, provided 100 members attended. 

Mr. Lord stated thatthe committee 
on legislation, of which he had been 
appointed chairman, made its repoit 
ut the semi-annual meeting of the 
association in Chicago, and there was 
nothing further to report. 

The entertainment committee made 
its report, which included invitations 
to visit mavufacturing establish- 
ments, electric stations and other 
places of interest in Milwaukee. 

Mr. De Land, as chairman of the 
committee on programme, reported 
that Mr. A. V. Abbott hud been 
called to Columbus, Ohio, on impor- 
tant engineering work, and that Mr. 
Summers had kindly consented to 
give a blackboard talk on *‘ Economy 
in Small Stations,” to take the place in 
the programme of Mr. Abbott’s paper. 

Under the order of miscellaneous 
business Mr. Mercein spoke as follows: 

With an ipte.esting remembrance 
of the president’s address and its 
suggestions, 1 have hastily looked 
over the board of directors of this 
corporation with the view of ascer- 
taining whether or not it would be 
advisable to appoint a new committee, 
say, of ways and means or to vest 
that power and instructions in the 
board of directors, to provide proper 
remedies for the,evils justly com- 
plained of in your address. It has 
been suggested that perhaps the 
directors might have that power 
added to them, or such instructions 
given to them as to suggest a remedy 
for those evils. I would like the 
matter discussed, if the members are 
taking an interest in it—as they 
should do—to in some way cover the 
ground as suggested in the president's 
address. My first impression was 
that a new committee—a standing 
committee of ways and means—be 
appointed, with a membership either 
from the board of directors or from 
the membership at large, as seems 
best, to take up this question. 
Assuming the truth of the statements 
in the president’s report. it is a 
matter which interests us all. I have 
no motion to make, but simply make 
thisas a suggestion, open to discussion, 
of the best ways and means to accom- 
plish the object necessary to be 
obtained. 

Mr. 


Mr. Copeland : President, 
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under this head I would like to call 
attention to one matter that is prob- 
ably in the minutes of the last 
meeting, and when Mr. Debell made 
a motion to approve it I didn’t go 
either way, being not quite certain on 
one point. You were present at the 
Chicago meeting, I believe. Did you 
notice that | was there or not? Did 
you notice whether or not I was 
intoxicated ? 

The Chairman: Didn’t you have a 
fire at that time ? 

Mr. Copeland: Yes, but previous 
to that time ? In regard to printing 
the minutes, 1 think there should 
be a little more care taken. 1 am 
reported as saying, on page 32 of the 
minutes: ‘*] put in three 66 by 18 
engines.” Now, will somebody de- 
scribe that kind of an engine ? 

Mr. Mercein: Apropos of that, I 
also have a small complaint to make. 
On page 75 | made use of the expres- 
sion that a person was in the ** throes 
of composition,” and am quoted as 
‘“*throws” of composition. This 
would indicate that I did not have a 
proper command of the English 
language. 

Further discussion of errors in the 
printed report of the association’s 
proceedings ensued. 

Going back to the matter brought 
up by Mr. Mercein, the chairman, 
after some discussion, was instructed 
to appoint a committee of three, 
from the active membership, as a 
ways and meats committee of the 
association. ‘The chairman stated 
that he would announce the committee 
later and suggested that resolutions 
be presented defining the committee’s 
powers. After further discussion on 
unimportant matters the session ad- 
journed until 2 Pp. M. 

At the afternoon session the follow- 
ing officers for the ensuing year were 
elected : 

President, Pliny Norcross, Janes- 
ville; first vice-president, Charles D. 
Wyman, Milwaukee; second vice- 
president, H. C. Higgins, Marinette ; 
secretary, ‘Thomas R. Mercein, Mil- 
waukee; treasurer, John Schuette, 
Manitowoc. Mr. Mercein succeeds 
William Goltz, who is in Europe. 

Two papers were reud during the 
afternoon session. W. J. Buckley, of 
the Fort Wayne Electric Corporation, 
read a paper on *‘ Moderp Apparatus 
vs. Existing Conditions,” the first 
portion of which appears on page 46 
of this issue of the EL&cTRICAL 
REVIEW. 

A paper by Arthur Vaughn Abbott 
on ‘‘ Economic Expression for Fuel 
Value” was announced on the pro- 
gramme, but not read, and Fred De 
Land followed with a short and in- 
teresting paper on ** The Upbuilding 
of the Small Town,” published on 
page 44 of this issue. 

The remaining sessions of the 
meeting were devoted to the reading 
of papers and their discussion. 

The banquet was served on Thure- 
day evening in the banquet hall of 
the Hotel] Pfister. This was a most 
enjoyable and largely attended func- 
tion. 

The Chicago delegation made the 
trip to Milwaukee in the special chair 
car ‘* Racine,” which was attached to 
the fast train leaving the Wells street 
station of the Chicago & North- 
western Railway at 8.30 Wednesday 
morning. The feature of the trip 
was the spirited preliminary dis- 
cussion of Mr. M. J. Buckley’s live 
paper ‘‘Modern Apparatus vs. Ex- 
isting Conditions” By previous 
arrangement several of the mekers of 
lamps and transformers had repre- 
sentatives present to debate the 
accuracy of certain statements made. 
and the outcome of the discussion 
was a better mutual understanding 
of the questions involved than could 
have been secured in any other way. 
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MODERN APPARATUS vs. EXISTING 
CONDITIONS. 





READ BEFORE THE NORTHWESTERN 
ELECTRICAL ASSOCIATION, MIL- 
WAUKEE, WIS., JANUARY 15- 
17, 1896, BY W. J. BUCKLEY. 





In compliance with the kind invita- 
tion of your committee, I have the 
honor to say a few words to this asso- 
oiation, which I hope will not be 
taken as the remarks of one wise in 
his generation, but simply as opinions 
suggested by and limited to my 
experience in the operation of light- 
ing plants. 

Two things are constantly changing 
the conditions of your various plants, 
namely, the development of new 
apparatus and the reduction in price 
of supplies. 

The money-earning station fits its 
apparatus to its service ; not the ser- 
vice to the apparatus. If you charge 
$10 a month for a 2,000 candle- 
power arc lamp and your customer 
regards you asa robber, it would seem 
expedient to furnish either a smaller 
arc or a big incandescent lamp service 
at meter rates, thus reducing the price, 
but not the proportionate profit. 

A big cut in your 2,000 candle- 
power rates will transform that service 
into a non-paying investment, while 
a service of half the candle-power at 
half the cost of production will pay 
a profit. 

The big incandescent lamp is a 
money-making factor ignored by a 
majority of operating stations, either 
through lack of knowledge or appre- 
ciation of the fact that efficient 100 
to 500 candle-power lamps are selling 
at a price that commends their use. 

Unless you are running a modern 
plant, it costs $6 a month to produce 
and maintain a 2,000 candle-power 
arc lamp. This “yg to the average 
station, and will be believed by the 
stockholder who has been in business 
long enough to see his intended invest- 
ment enlarged, his plant rebuilt and 
his prospective profits used up, long 
before they reach him in the form of 
a cash return, in expenditures neces- 
sary to meet unlooked-for changes or 
unwelcome competition. One of the 
chief elements of the latter is the 
Welsbach burner. This competition 
you have met in your various ways ; 
yet you are all doubtless impressed 
with the fact that it has come to stay; 
not perhaps in its present form, but 
in a new and improved burner which 
eliminates some of the many glaring 
faults of the original. The quicker 
this competition is met, the easier and 
cheaper it is overcome. 

But how? 

Many men of many minds would 
have as many answers. 

The president of the Calumet Gas 
Company, of Chicago, operating the 
second largest arc plant in this 
country, thinks the strongest compet- 
ing service isan arc system in ‘‘ blocks 
of five.” Five hundred candle-power 
arc lamps, five-sixteenth carbons, $5 
per month, five per cent discount 
when paid within five days after the 
first of the month. 

In this consideration we may as- 
sume, first, it is unnecessary to bodily 
buy the gas company; or, secondly, 
sel] your holdings at a sacrifice. If 
you can sell at a price and will not, 
we take it that you are running your 
station for the sake of your health, 
in which event the Welsbach burner 
becomes a mere diversion, breaking 
the monotony of an otherwise peace- 
ful life. 

The Welsbach fad strikes a town 
over night and goes through it like a 
dose of measles. It lasts about nine 


months; will usually displace one- 
third of your lamps in service, which, 
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owing to the many objections of the 
burner, developed in its use, gradually 
return like lost sheep to the fold 
until the former output is reached, if 
not passed, by the demand created for 
amore liberal illumination. * * * * 

The first change found necessary in 
your operation is to increase the 
candle-power of your lamps to a com- 
petitive brilliancy. When 16 candle- 
power lamps ,sold at 85 cents this 
might prove disastrous, but with 
better lamps at 18 cents apiece it 
becomes a necessary virtue. ‘This 
will not decrease your profits as much 
as your first ‘thought might suggest, 
for the increased voltage will run your 
meters fast enough to make up the 
added expense, provided you sell 
your current through meters. If 
you do not do so, the added revenues 
of those who do would suggest that 
you climb in the band wagon and buy 
meters for your entire equipment. It 
is ® money-earning proposition to 
you and a satisfaction to your cus- 
tomer, who is pleased with his daily 
inspection of current used, even if 
the meter is 25 per cent too busy. 

In this connection the advisability 
of accurate switchboard instruments 
and their periodical calibration with 
a standardized instrument is clearly 
shown, as a comparison of the station 
output with the receipts will imme- 
diately uncover any leakage in the 
revenue. 

The increasing of your pressure will 
disclose, if your experience has not 
already proved it, the inefficiency of 
small transformersof any make. The 
ground losses on the line and the cop- 
per and iron losses in the transform- 
ers of the ordinary alternating station 
are uselessly and unnecessarily large. 
Four out of seven stations tested by 
me in the past three months for their 
constant-load loss have shown that 
less than two-thirds of the current 
generated reached the lamps. One 
station employing a  90-kilowatt, 
1,800-light, 1,000-volt alternator with 
1,842 lamps wired gave an output of 70 
amperes at the switchboard when 840 
lampswereburning. Thelamps, which 
were all of one make, were counted 
between the hours of 7 and 8 Pp. m., 
when the customers were requested 
not to turn off or on any lamps in 
that interval. The test showed that 
current for 1,400 lamps had generated 
at the station with a constant-load 
loss of 27 amperes. ‘This loss should 
not exceed eight amperes. The cur- 
rent at the switchboard running 840 
lamps should have registered 50 
amperes, all of which would indicate 
that this station ran with a constant- 
load loss of 20 amperes, or current 
enough to supply four hundred 16 
candle-power lamps, for which the 
station received no pay. This useless 
loss was eliminated by putting triple 
petticoat porcelain insulators in place 
of the single petticoat S. G. glass, 
removing one fixed and one intermit- 
tent ground on the line and changing 
1,400 lights of 5, 10 and 25 light 50-volt 
transformers to two 250-light, eight 
100-light and two 50-light 100-volt 
transformers. The balanceof 400-lights 
were on the residence circuit, and were 
changed from 50 to 100 volts without 
materially decreasing the size of the 
transformers. When these changes 
were completed the output at the 
switchboard was 51 amperes with 898 
lamps burning. While formerly most 
of the output was sold at a given rate 
per lamp per month when the change 
was made, every lamp was put on 
meter, and the losing station con- 
verted into a paying property. 

Increasing the candle-power will 
apply to the same extent in meeting 
ordinary gas competition. We know 
the public is willing to pay a fourth 
to a half more for electric light than 
gas, provided they get full candle- 
power. Taking gas and incandes- 


cent lamps at equal candle-power, 
the equivalent rates would be as fol- 
lows : 

Gas at $1 per thousand equals 16 
candle-power lamps at one-half cent 
per hour. 

Gas at $1.50 per thousand equals 
16 candle-power lamps at three- 
fourths cent per hour. 

Gas at $2 per thousand equals 16 
candle-power lamps at one cent per 
hour. 

This presumption will certainly 
leave a fair margin of profit on a 
competive basis, as the life of the 
incandescent lamp cuts but one-fifth 
the figure it did four years ago. The 
pioneer usually forgets this change 
in lamp values, and through force 
of habit and training keeps down the 
incandescent candle-power. 

A new rule hung on the switch- 
board should read, ‘‘ Keep up the 
candle-power to keep your job.” 

The following efficiencies of 100- 
volt 16 candle-power lamps are the 
result of a test made with some of 
the prominent makes: 


Watts per 

candle- 

Amperes. Watts. power. 
Thomson-Houston...... .62 62 8.875 
BOOB. ....cccccsccccces 55 55 8.437 
rere 56 56 3.500 
PIE cocescvedcoecess 57 57 3.362 
Bernstein...........+++. 65 65 4.062 
BORCOD 2. .cccce-ceseece 54 o4 3.375 
AMEFICAD...... cecccees 58 58 3.625 
Columbia .........+0+ 61 61 3.800 
BGFGOMO. 0c cccceces cece 56 56 3.500 


The price delivered and the guaran- 
teed life are other points which 
decide the preference, but I hesi- 
tate to include the life test through a 
dislike of a probable criticism of 
advertising some particular lamp; 
and again, each batch of lamps filling 
a given order from almost any maker 
seems to vary from the average life 
of the preceding lot. 

The “‘ New Lamp,” like the ‘‘ New 
Woman,” will curtail the material 
used in its construction and produce 
more effect with a given energy. 

A lamp having a life of 500 hours 
and taking two and one-half watts per 
candle-power, at 15 cents apiece, or, 
still better, a 300-hour two-watt lamp, 
will greatly increase our competitive 
strength. 

The contingency arising from an 
opposition plant entering your field 
with neither your permission nor 
pleasure is, of course, governel by 
local conditions and your judgment. 

Filled with Chesterfieldian cour- 
tesy, you might introduce the enemy 
to your customers and also show him 
your earnings from the starting of 
your plant. Not only would your 
sincerity be doubted, but he would 
believe you made twice the profits 
shown, and that if you did not, 
he could ; and even this belief would 
be direct coupled with a mental pity 
of how much you have yet to learn in 
your business. You mightevenallow 
there was room for two, or you might 
conclude to let him go ahead and 
hang himself on his own proposition. 
Meantime it is demoralizing your cus- 
tomers, dividing either your business, 
your profits, or both, and, worst of 
all, constantly reducing the fixed valu- 
ation of your property. 

Referring again to the Calumet 
Gas Company as a successful fighter 
of competing plants, I will state that 
this company has but one rule—fight 
from the shoulder. Drop the prices 
down at one stroke toa point where 
the other fellow must lose. Deprive 
him of all revenue and he is forced to 
quit. This rule has placed the price 
of 1,200 candle-power arc service in 
certain districts of Chicago at 10 
cents per night, $2.60 per month. 

It may be expedient to state that 
the Calumet Gas Company has money 
and a modern plant. If you have 
neither, the value of fighting from 
the jump is not altered, as it forces 
you to draw on other resources to 
modernize your station—a good thing 
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in itself—or without resources it con. - 
pels a more liberal and immediate 
purchase of your plant. 

To-day power, arc and ivcandes- 
cent service is produced from the 
same machine, and any agreement to 
divide the service is liable to daily 
abrogation. 

The best protection to the value of 
your property and its revenue is to 
keep it modernized. ‘This contem- 
plates a continuous expenditure, 
anticipated and met by the money- 
earning plants. 

The development of the business 
has demonstrated the economy of 
large units. In arc service the 100 to 
125 light machines have displaced the 
35 to 50 light units, with a saving in 
maintenance of 40 per cent. 

In direct-current service the large 
units effect a saving in maintenance 
of 20 per cent, which is increased up 
to 50 per cent by being direct con- 
nected. 

In alternating-current service the 
large units effect a less apparent 
saving in current efficiency, but the 
slower speed, lower temperature and 
ability to run continuously make 
their adoption a commercial gain, 
apart from the simplification of 


circuits. 


Speed and weight should govern the 
price of all types. A dynamo run- 
ning at 600 revolutions weighs nearly 
twice as much as one of the same 
design and rated capacity at 1,200 
revolutions. It costs 70 per cent 
more to build. Hence a direct-con- 
nected dynamo at 275 revolutions is 
worth 70 per cent more than a belt- 
driven machine of the same design at 
550 revolutions. When the armature 
is built directly on the extension of 
the ordinary engine shaft this may 
be reduced to 50 per cent on account 
of the doing away with one box, 
pedestal and part of the frame. 

Suppose a purchaser wants a direct- 
current belted machine of 100 horse- 
power or 1,000 lights capacity. He 
finds the cheapest type a bipolar 
machine, say, with a speed of 1,200 
revolutions, weight 6,000 pounds, 
price $900, average efficiency 80 per 
cent, with an armature life of two 
years if loaded. 

In the multipolar machine he finds 
the high-speed belted dynamo at 1,100 
revolutions, weight 6,500 pounds, 
price $1,000, same efficiency and life 
as bipolar. 

The medium-speed dynamo at 550 
revolutions, weight 11,000 pounds, 
price $1,400, 85 per cent efficiency, 
armature life five years. 

The slow-speed at 275 revolutions, 
weight 17,000 pounds, price $2,200, 
87 per cent efficiency, armacure life 
eight years. 

Thus we have dynamos of tie same 
make, if you will, and each cf the 
same rated capacity in horse-power, 
lamps or kilowatts, ranging from $900 
to $2,200 in price, the more expen- 
sive machines not always receiving at 
your hands the consideration they 
deserve. 

The dimensions, of the base frame 
of any dynamo will show when too 
great a preponderance of weight is 
delegated to that inanimate object. 

Again, the rating given a dynamo 
by the maker should not always be 
accepted. The various machines 
offered should be placed on the same 
basis of estimating their capacity, 
namely, assuming the highest point 
of efficiency as full load, the added 
capacity of the machine beyond that 
should be regarded as an overload. 
Most dynamos are rated at their 
utmost capacity, irrespective of ef- 
ficiency or temperature. 

A 150-kilowatt alternating dynamo 
rated at 130 amperes and 1,150 volts 
is worth but 86 per cent of one of equal 
quality rated at 150 amperes and 
1,000 volts; the first being the out- 
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put at the dynamo, the latter the 
output at the center of distribution, 
where it belongs. 

This difference in actual value is 
reduced to 75 per cent if the first 
dynamo is rated at full capacity and 
the latter at its most efficient output. 

It may be a question of the value 
of money to you whether you can 
afford to buy slow-speed machines at 
their increased cost. 

The Harrison street station of the 
Chicago Edison Company has shown 
an extraordinary reduction in cost of 
current per kilowatt hour by the 
use of direct-connected machinery ; 
but the units are from 500 to 1,500 
kilowatts. 

A fair estimate of the added saving 
in the use of direct-connected appa- 
ratus would be a 100-kilowatt ma- 
chine, 10 per cent; 200-kilowatt 
machine, 20 per cent; 300 kilowatt 
machine, 30 per cent; 500-kilowatt 
machine, 40 per cent; 1,000-kilo- 
watt machine, 50 per cent. 

(To be concluded.) 





Science. 
[From the New York Sun.] 

It was but iast year that the prac- 
tical importance of a scientific dis- 
covery, made several years ago, was 
brought to the knowledge of mankind. 
We mean the discovery known as the 
liquefaction of atmospheric air, 
spoken of as “‘liquid air.” The 
researches and experiments of a 
French chemist, as far back as 1887, 
had established the law or principle 
which, within a short time, has 
become utilized in a remarkable man- 
ner and with valuable results, by 
Professor Dewar, of Eugland. Inter- 
esting articles upon the subject have 


recently been published in the 
London Times and the Scottish 
Review. In short, liquid air, or oxy- 


gen, can now be turned out in un- 
measured volume as an article of 
commerce, useful for industrial pur- 
poses, and perhaps available in sub- 
marine navigation. Patents have 
been taken ont for the necessary 
machinery and apparatus, which need 
not be here described. The fall im- 
portance of the discovery and the 
range of its application can not yet 
be guessed at; but Professor Dewar 
speaks of it in terms that may raise a 
good deal of hope. 

For the year 1896 the first scientific 
announcement of importance has 
come to us from Vienna, or rather 
from the University of Wiirzburg, 
and a special cable dispatch about it 
was printed in the Sun of January 7. 
In short, Professor Routgen, of that 
institution, is said to have discovered 
a potency, heretofore unknown, in 
atmospheric space, through which 
certain rays penetrate organic matter 
and other opaque substances, just as 
other rays penetrate glass. It is 
alleged that one can look upon the 
skeleton of aliving person through 
the flesh, and .that the discovery has 
already been used for the photograph- 
ing of broken bones and of bullets in 
human bodies. We have not yet 
heard much about this potency from 
the scientific world, and we can only 
smile at the fantastic speculations 
about it which imaginative writers 
have indulged in within the past fort- 
night. If the alleged discovery shall 
be justified by experience, there will 
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be no one to doubt the exceeding im- 
portance of it as an agency in applied 
science serviceable to mankind. 

As to further discoveries in science, 
we have been interested in a letter 
recently written by the most eminent 
electrician in New York; Mr. Nikola 
Tesla, about a possible discovery for 
which we shall have to wait. He 
speaks of the advantages that would 
accrue to mankind from the demon- 
stration ‘‘ that the earth’s electrical 
charge can be distributed, and there- 
by electrical waves sufficiently trans- 
mitted to ‘any distance without the 
use of cables or, wires.” He believes 
that ‘‘ the conveying of motive power 
in this manner from its source to any 
place, however remote, would increase 
many times the productive capacity 
of mankind.” And Mr. Tesla is so 
bold as to trust that the discovery 
thus spoken of may be made in the 
year which has justbegun. Few men 
are entitled to pass a judgment ad- 
verse to that of Tesla upon this mat- 
ter, or upon any question in electric- 
ity. 

Those people who think that dis- 
covery and invention have come to an 


THE PIONEER ELECTRICAL 
JOURNAL. 

The Review has wrongfully claimed to be the 
** oldest electrical weekly in the United States.” 

The meer has no better foundation for its 
claim as “ oldest and best.’ 

Does it not seem a little unwise, to say the least, 
for papers to my forth such absurd claims to 
seniority, when by a little effort their pretentions 
can be so completely exploded 

The above, obsolete spelling in- 
cluded, is from a recent circular 
issued by W. J. Johnston, proprietor 
of the Electrical World. We agree 
with the last paragraph. 

The first electrical newspaper estab- 
lished in the United States was the 
Telegraphic Journal, which appeared 
in 1867. On December 2, 1867, the 
name was changed to Journal of the 
Telegraph, and this title has con- 
tinued without change ever since, and 
the Journal is still regularly issued, 
circulating chiefly among telegraph 
people, as a monthly publication. 
Another journal, 7he Telegrapher, was 
started in 1864, but after an existence 
of several years was discontinued. 

The EvecrricaL REVIEW is 
the oldest electrical weekly, having 
made its first appearance under that 
name March 22, 1833, although 
started as a monthly on February 15, 
1882, as the Review OF THE T'ELE- 
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end, can not be aware of what is going 
on in the broad fields of science, 
physics, mechanism and mystery. 
It is within belief that the twentieth 
century will give revelations in nature 
and force far more wonderful than 
any that have been given in the nine- 
teenth, or in any past time. 
-<—>>—_ —— 
Better Street Railway Service in 
Rockford, Ill. 

Judge James Shaw, at Rockford, 
Ill., on January 17, formally dis- 
charged the Title Guarantee and 
Trust Company as receiver of the 
West End Street Railway Oompany, 
and the property was turned over to 
the new owners, the Rockford Trac- 
tion Company, of which Mr. John 
Farson, of Chicago, is president. 
The people of Rockford are very 
much pleased to note the new 
management, as it is understood it 
is the intention of the present owners 
to give the citizens the very best 
street railway service they have ever 
had. 








——_c/> 


A colored boy carrying a pair of 
skates got on a trolley car in 
Newark, N. J., the other day. The 
boy got to monkeying around and 
finally got one of the skates wedged 
into the controller on the platform. 
The boy landed in the street and spun 
around and around forseveral minutes. 
The skate was removed and the car 
went on its way. The boy was more 
frightened than hurt. One of the 
many morals which could be used to 
adorn this tale is: “‘A skate is a 
dangerous thing at any time.” 


PHONE AND TELEGRAPH, by the same 
editor, Mr. George Worthington. 

The Operator, uow defunct, was 
started by W. J. Johnston in 1874— 
taking his own statement—making 
its appearance nearly seven years after 
the Journal of the Telegraph. John- 
ston continued publishing Zhe Oper- 
ator about a year after he started the 
Electrical World as a weekly periodi- 
cal on April 28, 1883.. The latter still 
survives. His other publications, 
Industrial America and Johnston’s 
Journal, quietly repose in the mau- 
soleum with The Operator, where the 
latch-string is ever out. 

The Electrician was started as a 
monthly in January, 1882, after- 
wards changing its name to The 
Electrical Engineer, and becoming a 
weekly in 1890. The Journal.of the 
Telegraph antedates it as the existing 
pioneer monthly, but it occupied a 
much broader electrical field than the 
pioneer publication. . 

The facts are simply that the 
Journal of the Telegraph is the oldest 
electrical publication and the Exzc- 
TRICAL ReviEw the oldest electrical 
weekly in the United States. 

The ‘‘pioneer” claims of W. J. 
Johnston, so strenuously put forward 
as of importance, are unconscionably 
silly and are disproved by known 
facts and recorded dates. 





THREE QUOTATIONS. 
The following amusing prediction 
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is from Johnston’s Operator of March 
1, 1882: 


“ A new electrical journal, called Taz New York 
REVIEW OF THE TELEGRAPH AND TELEPHONE AND 
Exvectrricat Review, edited and published by 
Mr. George Worthington, formerly superintendent 
of the Gold and Stock Nhe ps Company's tele- 
Eos department, was issued February 15. It isa 

right-looking 16-page paper, not unlike The 
Operator in any appearance and size, though 
we are afraid that its price ($2 per annum, or 
10 cents a copy) will militate against its widespread 
circulation. Its Salutatory that the new 
nee ge will confine itself to the discussion of elec- 

rical subjects, but since The Electrician, of this 
city, already occupied that limited field, we 
shall look for an early departure of either one or 
the other into the realm of ar telegraphic and 
telephonic current events. Indeed, the id which 
the Review and Electrician have both chosen is 
already covered p thoroughly in all ite impor- 
tant matters, since one can hardly pick up a maga- 
zine or newspaper in which the latest electrical 
discovery is not exhaustively treated. The per- 
cen! of tel who make deep researches 
into the technical mysteries of our craftis decidedly 
small, and it follows that the circulation of a 
journal wh does no more than delve into an 
stems of. algebraical signs must be correspondingly 

m: _* 


The sentiments we italicize have a 
funny sound to-day, and the prophet 
soon changed his mind. In lessthan 
two years 7he Operator entered ‘‘ the 
realm” of the unknown whence no 
traveler returns; and the author of 
those prophetic lines, having previ- 
ously started his existing journal, 
was devoting his peculiar efforts to 
the ‘“‘limited field” of the ‘‘dis- 
cussion of electrical subjects” and 
clumsily ‘‘ delving into the abyss of 
algebraical signs!” Wise men change 
their minds, fools never; so behold 
the wise man portrayed above while 
you broadly smile. 

From the lectrical 
January 30, 1895: 


* The ELecrrica Review, Janu iry 23, 1895, makes 
good its right to the claim of priority in weekly 


issues.”’ 
From the Western 


January 15, 1895: 


“The Execrrica, Review was the first general 
weekly electrical oe published in the United 
States, and is entitled to whatever distinction there 
is arising from that fact.” 


We think it is safe to consider the 
** pioneer ” question settled. 





Engineer, 


Electrician, 





Quaker City Electric Company’s 
Bipolar Motor and Dynamo. 


The illustration herewith shows 
the standard type of bipolar motor 
and dynamos manufactured by the 
Quaker City Electric Company, 236 
and 238 Carter street, Philadelphia. 
These machines are made in sizes up 
to 25 kilowatts. The frame and field 
magnet cores are cast from soft iron 
of high magnetic quality. The shaft 
is carefully made of the best forged 
steel and is of large diameter. The 
bearing pedestals are cast to the bed- 
plate, insuring perfect alignment 
and absolute rigidity and perfectly 
centered armature. The bearings 
are self-oiling with large oil reservoirs. 
The brush holders on the motors are 
of an improved type arranged for 
carbon brushes and are reversible. 

The armature core is keyed to the 
shaft. The conductors are of ample 
carrying capacity, of minimum length 
and resistance and are completely 
insulated between the coils. A large 
heat radiating area is _ provided, 
insuring cool running and permitting 
a heavy overload for short periods. 
The terminals are all placed on top of 
the machine, where binding posts are 
arranged and two main fuse con- 
nectors are also placed. These are 
all arranged on the slate plate, which 
can be quickly removed, exposing 
armature to view, but entirely pro- 
tecting it when in position. he 
armature can be taken out and set in 
position oy simply removing one 
bearing. his type of machine is 
up to date an 


may be readily 
handled by novices, 
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The up-to-dateness of things is 
shown foreibly in the following para- 
graph from the Wall Street Journal : 


Any responsible house which would 
like to share a long-distance telephone 
wire to Chicago ean obtain particulars 
at this office. 








If any one was unfortunate enough 
to read Frenzy’s Address to the Ro- 
mans in our amateur contemporary 
last week, he must have recalled the 
sage reflection of the elder Weller 
on his marital experience: ‘* Vether 
it’s worth while goin’ through so 
much to learn so little, as the charity 
boy said ven he got to the end of the 
alphabet, is a matter o’ taste.” 





The modern detective recognizes 
the value of the telephone as an able 
assistant in the ferreting out of crim- 
inals. Detective Eyanhoe, of New 
York city, laid out an elaborate 
scheme last week to catch by tele- 
phone the thief who stolethe Burden 
jewels. Everything worked to a dot, 
except that when the man was caught 
it turned out that he wasn’t the man 
Evanhoe wanted. 





In harmony with a recent predic- 
tion in this column of the ELEc- 
TRICAL REVIEW, it is announced that 
the People’s Power Company, of Rock 
Island; Il., 
wheels of 


has contracted for 12 
water 2,000 horse-power 
capacity as an extension of its plant. 
The generation of electric current by 
water power is a branch of the elec- 
trical industry that daily becomes of 


coustantly increasing importance. 





On nr weld of this week the Com- 
mercial Cable Company announced 
that the cables between St. Thomet, 
Loanda and Durban Lourenco Mar- 
ques are broken, cutting off all com- 
with South Africa, 
including the Tranevaal. This 
occurrence, in view of the strained 
situation of affairs in South Africa, 


munication 


may create an unfortunate complica- 
tion for the American engineers now 
imprisoned by the ‘Transvaal Govern- 
ment. 





It is truly a great achievement to 
publish a semi-monthly electrical 
journal. All you have to do is to sit 
in your office, mark the important 
news appearing in your weekly con- 
temporaries and tell a $10-a-week 
man to ‘‘fixit up.” But then, what’s 
the odds ? 
journal free have no complaint, the 
few people who are genuine sub- 
scribers don’t know any better (or 
they wouldn’t pay for asemi-monthly) 
and the advertisers are complacent 
because the rates are—oh, well, any 
old price will do. 


The people who get the 
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WALL STREET AND THE ELEC- 
TRICAL STOCK MARKET. 

The financial atmosphere was not 
materially cleared by the happenings 
of the week. The success of the popu- 
lar loan is a little more certain. On 
the other hand, the country :is one 
week nearer the end, which in many 
quarters, it is claimed, willinyolve a 
contraction of money for the time 
being and may resuJt in something 
likea raid on thegold reserve. Politi- 
cal events, moreover, have been of a 
nature to create some uneasiness. 
The policy of the Senate seems to be 
destructive rather than constructive. 
It refuses needed revenue and cur- 
rency legislation and is emplosing 
its time in furthering measures that 
keep the war sentiment prominently 
to the front. The decision of the 
Finance Committee to report a meas- 
ure defining the Monroe Doctrine is 
the latest case in point. Coupled 
with these disquieting developments 
is the uncertainty of the destination 
of the English Flying Squadron that 
sailed under sealed orders this week. 
It ig claimed by some that it is headed 
for America either in connection with 
the Venezuelan differences or in ac- 
cordance with an. understanding with 
Spain concerning Cuba. 

During the first half of the week 
the market advanced moderately on 
covering movement in 
It was very 


a general 
London and America. 
dull and the buying was purely pro- 
fessional. In the latter days purt of 
these gains was lost through a dwin- 
dling of the buying power. In point 
of tranactions it was one of the 
dullest weeks of a twelvemonth. 
Trade reviews do not by any means 
take a hopeless view of the situation. 
In the majority of lines there is a 
move towards recovery from the 
depression of December. This, it is 
pointed out, would have been pro- 
nounced by now had it not been for 
the Venezuelan incident, which dis- 
turbed confidence and credit and 
forced the policy of contraction in 
certain quarters. 

Electrical securities were exceed- 
ingly quiet and fluctuated within a 
narrow range. The minimum price 
of General Electric was 25 and the 
maximum 26%, The former was 
recorded on Friday and two sales of 
the bonds occurred at 85. Fifteen 
shares of Edison Electric Illuminat- 
ing of New York sold at 90. The 
Consolidated 5s recorded transaction 
at 9734@98, and the first mortgage 
58 at 10634 @107. The interest on 
each issue is the same, and the differ- 
ence in price in fayor of the old 
bonds is due to their being the better 
security. American ‘Telegraph and 
Cable sold in a limited way at 91. 

As the fiscal year of General Elec- 
tric approaches a close there is consid- 
erable speculation as to the showing 
that will be made for the common 
stock. My latest adviccs confirmed 
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previous statements made in this col- 
umn, in effect that after meeting all 
charges and writing off important 
amounts about 2 per cent will be 
left. 

It would appear that the financier- 
ing corporations formed to relieve 
General Electric during the panic of 
its unmarketable assets are about to 
enlarge their field. They are the 
Street Railway and Illuminating Prop- 
erties and the United Electric Secur- 
ities Company. For some time they 
have owned $702,000 of the $750,000 
bonds and $90;000 of the $890,000 
capital stock of the Syracuse Electric 
Light and PowerOompany. They have 
jointly purchased control and propose 
to operate the plant with a view of 
enhancing its value. New money is 
to be put into the enterprise. 

Considerable interest was created 
in financial circles this week by the 
passage of an ordinance by the Chi- 
cago Common Council oyer the 
Mayor’s veto providing for a new 
trunk street railway line. ‘his is 
regarded in some quarters as being 
in line with the Ogden gas ordinance 
and others of its ilk. It is called the 
‘* General Electric Urdinance.” The 
parties interested are maintaining 
the most complete reticence regard- 
ing the plans of the incorporators or 
their backers. By some it is claimed 
that General Electric and Electric 
Storage Battery companies are in- 
terested, and that it is proposed to 
operate in opposition to existing 
lines. I am informed by a corre- 
spondent in Chicago that the parties 
securing the ordinance are believed to 
be of butsmall financial responsibility, 
and it is thejr intention to sell out. 
The measure will be fought by the city 
corporations, who claim that it is a 
legal attack, and, even waiving this 
point, that it contains technical flaws 
that will render it void. 

Chicago Telephone’s net earnings 
for 1895 were $542,838 against 
$508,576 in 1894. Geo. M. Pullman 
was elected a director. It is expected 
that the capital will soon be increased 
$1,000,000 to $4,796,200. 

Erie Telegraph and ‘Telephone 
Company made a net gain of 7>51 sub- 
scribers for the three months ending 
December 31, or a total net gain for 
the year of 2,419, making the aggre- 
gate number connected on that date 
18,593. 

Central Union Telephone, of 
Chicago, earned net for the year 1895 
$355,165, a decrease of %50,823 as 
compared with 1894. 

On the Boston Exchange there was 
very little of interest in the electrical 
stocks. Bell Telephone was steady 
at 198. Erie Telephone lost one 
point, closing at 60, and New Eng- 
land wasunchanged at86¥%4. Westing- 
house common is quoted at 30@30% 
and the preferred at 58@53%. In 
Philadelphia there was only moderate 
activity in electrical and lighting 
stock. Welsbach opened and closed 
at 51. Electric Storage common 
opened at 24%, advanced to 253 and 
closed at 25. The preferred went 


from 26 to 27 and closed at 25%. 
Barn. 
New York, January 18, 1896. 
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OUR BOSTON LETTER. 

For some time past the Boston Elec- 
tric Light Company has been endeavor- 
ing to obtain authority from the gas 
and electric light commissioners to 
issue $250,000 of stock and bonds, 
$200,000 of which was to be applied 
to the cost of extensione and additions 
to its plant subsequent to the date 
of the petition and $50,000 to funding 
a portion of the floating debt then 
existing. The commissioners have 
recently issued an order approving the 
issue of $200,000 of mortgage bonds, 
30-years, not exeeeding five per cent, 
the bonds and proceeds to be applied 
in payment of the cost of additions 
and extensions of the company’s plant 
made since July J, 1895, or which 
may be made subsequent to that date. 
The $50,000 for funding a portion of 
the floating debt is' refused, and the 
commissioners give their reasons for 
this action as follows; ‘‘The result 
of the study and appraisal of the 
company’s plant by the experts 
selected by the board has shown the 
true relation existing between the lia- 
bilities and the visible and tangible 
assets of the corporation at present 
values. It is apparent that, although 
the company has annually ap;-ro- 
priated large sums out of income to- 
ward the depreciation which has been 
due to the rapid progress of the art 
of electric lighting, the sums thus 
applied have not been sufficient to 
fully make up for this loss. Com- 
pelled by recent legislation to remove 
its overhead Jines from all that part 
of the city in which they are most 
numerous and to place its new con- 
ductors under ground, the company 
is confronted with another and extra- 
ordinary item of depreciation and 
another demand for large expendi- 
tures in the near future. It 
is reasonable to expect that the 
public convenience will require still 
further extensions to supply the new 
demands and occupy new territory. 


Clearly this situation imposes upon 


the corporation in its own as well as 
the public interests the duty to 
apply from its income a much larger 
sum than heretofore to the payment 
of its floating debt and toward the 
cost of new improvements. Such a 
course will give added strength to 
the corporation and greater value to 
its securities. The board is satisfied 
that the income of the company is 
ample to permit it to adopt the policy 
of paying its debts rather than of 
funding them us a permanent bur- 
den. In view of all the facts, the 
board is able to approve of bonds to 
meet the cost of ew extension, but not 
those intended for the funding of the 
debt.” 

At the annual meeting of the Bos- 
tonian Society, held in the old State 
House this week, President Curtis 
Guild in his address gave some inter- 
esting figures as to the growth and 
prosperity of Boston during the past 
decade, Land values alone have risen 
from $320,133,375 to $432,132,850, a 
gain of $111,999,475. As the popu- 
lation increased 44.5 per cent, it fol- 
lows that the land in the city of Bos- 
ton, despite @ vast amount of filling 
and development, is worth Jess per 


capitathanit wasin1576. The value 
of the buildings has increased #105,- 
024,325, being $311,154,750 this year. 
This is a gain of 50.9 per cent, and 
larger than the population. Build- 
ings have increased over one-half 
while land gained only a little over 
one-third in value. 


It is reported that the West End 
Road has closed a contract with the 
General Electric Company for 400 
motors, amounting to something like 
$150,000. 


There seems to be some little mis- 
apprehension about the decision 
handed down by Judge Colt in the 
latter part of December on the matter 
of an extension of time for taking 
evidence in a telephone suit, the idea 
having got abroad that the Beliner 
suit was the one referred to. ‘This is 
not the case, however, the decision 
being in relation to an old suit started 
by the government in January, 1886, 
for the annulment of the two original 
Bell patents, one of which was granted 
in 1876 and the other in 1877. These 
patents covered the fundamental 
principles of sound transmission 
and both have long since expired. 
While the suit is a dead issue so far 
as it affects the present situation, and 
will never come to trial, it affords an 
excellent example of what lawyers 
can do in the way of prolonging a case, 
especially when it uffords them a 
good, fat annual income. It is 
brought into court periodically and 
an extension of time asked for. The 
judges smile and grant it, having a 
full understanding of the situation. 
An idea of the colossal humbug in- 
volved may be gathered from the 
fact that the testimony already taken 
would cover 15,000 printed pages. 

i. G. T. 

Boston, January 18, 18%6. 





Maguire & Baucus, Limited. 

In the ExrcrricaL, Review for 
January 8, 1896, mention was made 
of the incorporation of Maguire & 
Baucus, Limited. Since then the 
company has elected the following 
officers: Joseph D. Baucus, presi- 
dent ; Franck Z. Maguire, vice-presi- 
dentand general manager; Walter B. 
Howe, treasurer, and William M. 
Paxton, Jr., secretary. Offices have 
been established at 44 Pine street, 
New York city, and Dashwood House, 
9 New Broad street, London. This 
company has been formed chiefly for 
the purpose of export business in 
electrical apparatus, specialties etc., 
and has connections throughout 
Europe and South America. Messrs. 
Maguire & Baucus have marketed 
Mr. Edison’s latest invention, the 
kinetoscope, all over the world out- 
side of the United States, have been 
very successful and are well known in 
electrical circles. 

bt 
Electric Cars on the Brooklyn 
Bridge. 

It was reported last week that the 
trustees of the New York and Brook- 
lyn Bridge propose to equip one car 
in each train with an electric motor 
for the purpose of switching the train 
and helping the train up grade when 
necessary. 
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STORAGE BATTERIES IN CENTRAL 
STATIONS. 





READ BEFORE THE NORTHWESTERN 
ELECTRICAL ASSOCIATION, MIL- 
WAUKEE, WIS., JANUARY 15-17, 
1896, BY MAURICE BARNETT. 





Those who were present at the last 
convention of the Northwestern 
Electrical Association will recall the 
paper on “ Storage Batteries in Rail- 
way Plants,” read by Mr. Herbert 
Condict, and will also recall that the 
paper in question did not excite any 
unusual] discussion. At the Cleve- 
land convention of the National 
Electric Light Association Mr. Nel- 
son W. Perry reviewed the general 
aspects of the ‘‘ Storage of Energy,” 
and expressed what he considered to 
be the relative value of different forms 
of storage apparatus in a central 
station. So far as his remarks on the 
storage battery were concerned, there 
was very little concurrence of opinion 
with him, and the discussion that was 
started drew from a number of practi- 
cal engineers expressions that were 
favorable to the use of storage batteries 
in central stations, At the meeting 
of the American Institute of Electrical 
Engineers, held November 20, 1895, 
not fewer than four able papers were 
read on the subject of storage 
batteries, and the general concensus 
of opinion seemed to be that storage 
batteries, looked at either from the 
standpoint of first cost or general 
utility and economy in the station, 
were a decidedly valuable adjunct of 
central stations. Again, two years 
ago there was only one important 
storage-battery plant in use in a 
central station in the United States, 
and station managers were not seri- 
ously considering the installation of 
this form of accessory apparatus. 
During the past two years very large 
battery plants have been placed in 
Boston, in New York and in Law- 
rence, Mass., by local Edison com- 
panies, while two battery installations 
have been made in Merrill, Wis., 
and Anaconda, Mont., in connec- 
tion with railway power plants. 
Since the first installation was com- 
pleted at Lawrence, Mass., the battery 
capacity has been doubled. and it is 
understood that the advisability of 
increasing the capacity of some of the 
other stations in the same way is 
conceded. Negotiations for storage 
battery plants for other central 
stations have been carried on for some 
time and will probably end in our 
seeing the number of our existing 
battery plants very greatly increased. 

What, it may be asked, has occa- 
sioned the change of attitude of elec- 
trical engineers and station managers 
towards the storage battery? The 
answer to this is: 

‘*]. Litigation no longer stands in 
the way of the use of any of the stand- 
ard types of batteries. 

**2. The application of special 
types of batteries to special kinds of 
work has resulted ina vastly improved 
performance of battery plants in meet- 
ing the exigencies of station. work. 
This refers especially to performance 
of battery in acting as a reservoir for 
storing the energy represented by the 
difference between the average and 
the maximum load, as a regulator of 
pressure on circuits subject to varying 
demands and as a transformer utiliz- 
ing high-voltage charging currents 
and discharging at any lower voltage 
desired. 

‘*3. It is generally recognized that 
plants part steam power and part 
storage battery are cheaper than all 
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steam power plant would be for the 
same work. 

“‘4. The use of the batteries in 
sub-stations frequently permits a sav- 
ing in conductors between the central 
and the sub-station.” 

With regard to litigation, it may be 
said that formerly when one bought a 
storage battery one contracted the 
liability to a lawsuit at the same 
time. It is now generally known that 
this incubus on the storage battery 
business hasbeenremoved. Onelarge 
company, ably managed, has obtained 
control of this business by securing to 
itself the right to manufacture in the 
United States storage batteries of all 
the important types heretofore devel- 
oped. It has also obtained contro! of 
valuable foreign patents, as those cov- 
ering the manufacture of the *‘ chlo- 
ride accumulator” and of the ‘ ‘Tu- 
dor’’ battery. The field has thus been 
cleared of litigation, and those wish- 
ing to use storage batteries can do so 
without apprehending annoyance or 
loss in any way. This element of 
uncertainty was removed simultane- 
ously with the dispelling of the preju- 
dice against storage batteries, caused 
by their failure in certain applica- 
tions for which, especially in their 
undeveloped form, they were notori- 
ously unfit, a circumstance that has 
been of infinite value in removing the 
most important obstacle to the use of 
storage batteries in places where they 
were specially adapted. 

Before taking up the practical side 
of this subject as covered by the 
adaptability, performance and econ- 
omy of storage batteries in central 
stations it may be interesting to 
review a few typical battery plants 
here and abroad, which have been 
installed to perform both regular 
and special functions. From the 


Railway World -of November 12, 
1895, the following paragraph is 
taken : 


‘The first accumulators used in 
connection with a railway power 
station, were, so far as the writer 
can ascertain, those employed in the 
power plant of the railway lying be- 
tween Zurich and Hirslanden, Switz- 
erland, an account of which was pub- 
lished in the Elektrotechnische Zeit- 
serift of June 28, 1894. Accord- 
ing to report, the dynamo delivers 
current under a constant load, the 
accumulators being charged or dis- 
charged as load on the line is less 
or greater than the output of the 
dynamo. In this plant there were 
automatic means for cutting in and 
out of end-cells to keep the voltage 
constant. Results showed that by 
means of the accumulators a saving 
was effected of 2.2 pounds of coal 
per hour, amounting to nearly a ton 
per day, or $2,500 a year. The cost 
of accumulators, installed complete 
with accessory apparatus, was $7,400. 
Allowing for interest and deprecia- 
tion, the battery paid for itself in 
four years by saving in coal bills 
alone.. The saving was effected by 
reason of there being no necessity for 
keeping a second boiler and steam 
engine in reserve, and that by this 
arrangement the power plant ran at 
its highest efficiency. It was further- 
more developed that the first cost of 
combined steam-power and battery 
plant was less than cost of total 
steam-power plant would have been 
for the same work.” 

Two interesting battery applica- 
tions were recently made abroad in the 
power plants of the Douglas-Laxey 
line and the Snaefell Mountain Elec- 
tric Tramway—bothin theIsleof Man. 
In the Douglas-Laxey line it requires a 
carrent of 150 amperes at 500 volts 
to carry a car up the eight and one- 
half per cent grade at a nine-mile 
rate. Before the battery was con- 


nected to the line the cars did not 
run very smoothly, owing to the 


- our relief. 
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variations produced by the starting 
of other cars. When the battery was 
connected to the line the cars ran 
with exceptional smoothness, the 
accumulators keeping the voltage 
steady and eliminating the variations 
due to sudden starting of cars. 

The Mt. Snaefell battery plant 
consisted of 246 special cells of the 
chloride accumulator type. At 550 
volts battery furnished 176 amperes 
for 3hours, 112 amperes for 6 hours, 
84 amperes for 9 hours and 72 
amperes for 12 hours. The battery 
was used in precisely the same way as 
that on the Douglas-Laxey line, with 
the exception that a special use was 
made of it at seasons of the year 
showing but little traffic. By agree- 
ment the line bound itself to run two 
cars a day each way every day of the 
year. As it would not pay to keep 
the power house in operation just for 
this load, the practice was adopted of 
charging the battery once a week and 
allowing it to carry the whole load 
for the other six days. 

Lastly, there is the Germantown 
plant. This battery installation is 
used to carry the peak of the load and 
also the minimum load. Speaking of 
this latter function, Chas. M. Allen, 
the superintendent, has put himself 
on record as follows : 

‘In thesecond place, we donot have 
sufficient dayloadtopayus, * * * 
and it is here the battery comes to 
Before we used the battery 
the loss on our day circuits was more 
discouraging. By the use of the 
battery we have wiped out this loss 
and can show some profit besides. 
We now shut down the machinery in 
the early morning. and the battery 
carries the entire loud until nearly 
dark ; then after midnight, while the 
load is light, but while we must still 
Tun our city lights, we charge the 
battery; and it is a fact noticed by 
our engineer, as shown on his reports, 
that he uses about the same quantity 
of coal on nights he does not charge 
the battery as when he does.” 

Wecan now take up in a general 
way the questions of adaptability, 
performance and economy of astorage 
battery in a central station, consider- 
ing these in the following order : 

**1. Ability of battery to carry peak 
of load. 

‘*2. Economy of battery to carry 
minimum load. 

“3. Ability of battery to regulate 
pressure. 

‘*4. Storage batteries in sub-sta- 
tions.” 

Itisa fact, which managers of cen- 
tral stations will testify to, that the 
maximum output of an electric 
lighting plant is limited to one and 
one-half hour or, at most, to four 
hoursaday. Indesigning a central 
station the engineer must choose 
between several alternatives. First, 
if he puts in a complete steam- 
power plant of most modern type to 
handle the maximum load, over half 
of the plant will be idle the greater 
part of the day, from which it will 
follow that the profits of lighting 
will be greatly reduced by large in- 
terest charges and heavy stand-over 
losses in the boilers. Such a plant, 
besides being very expensive, has no 
reserve capacity in case of accident. 
To off-set the question of large first 
cost it has been proposed to introduce 
the best type of economical machin- 
ery to handle the average output with 
some less expensive apparatus to take 
care of the overload. For the latter 
work Mr. Perry has proposed gas en- 
gines to drive extra dynamos. Such 
a plant, while avoiding the stand-over 
losses to which a boiler plant is sub- 
ject and showing smaller interest 
charges, is open to the objection that 
amortization expenses of cheap ma- 
chinery, not to speak of loss in effici- 
ency, counter-balance the saving in 


interest. Nor has sucha plant any re- 
serve capacity in case of accident. 
Mr. Perry’s suggestion of gas engines 
would be valuable were 1t not for the 
fact that every failure to ignite would 
appreciably alter the speed of the 
dynamos, as gas engines can not main- 
tain their speed when obliged to make 
two revolutions on a single explosion. 
As a matter of fact, 1n gas-engine 
plants a storage battery is considered 
almost absolutely essential-as a regu- 
lator and as a reserve against break- 
down. Lastly, there is the combina- 
tion of a steam-power plant to handle 
the average output and a storage bat- 
tery to take care of the overload. 
Storage batteries of central station 
type can be installed for this work for 
about one-half what a steam power 
plant would cost, making a plant half 
steam power and half storage battery 
cost only three-quarters what an all- 
steam power plant would for the same 
work. Mr. ©. L. Edgar, general 
manager of the Boston Edison Illumi- 
nating Company, which is the owner 
of the largest storage battery plant in 
the world, has put himself on record 
as to the accuracy of the above 
figures. 

A question that arises here is as 
to the maintenance cost of such a 
battery. Generally speaking, it should 
not exceed that of direct-generating 
machinery. In work of this kind, 
therefore, the storage battery has 
undoubted economic value, as_ it 
suggests the way of designing a cen- 
tral station that will be only moder- 
ately expensive and which will be 
safeguarded against stoppage arising 
from accident to the generating 
machinery. 

Coming now to the question of 
using storage batteries to carry the 
minimum load, it may be said that 
opinion is divided on this point. 
Abroad; where the motor load is in- 
significant, the minimum demand 
for power lasts for half a day. It is 
thus possible to get along with a 
single shift of men, and something 
is also saved by drawing the fires, 
banking the boilers or other practice 
when it is not intended to run the 
plant, and it is considered more 
economical to let the battery take 
care of the minimum demand than 
to handleit with the direct minimum 
machinery. In this country the 
motor load is very important and 
the minimum load lasts from only 
four to six hours a day. A whole 
shift of men can not thus be saved. 
Experiments have been tried in Bos- 
ton on a large scale with a view to 
ascertain the value of a storage bat- 
tery in this connection. As yet no 
definite conclusion has been reached 
on this point. Undoubtedly there 
are numerous cases where the mini- 
mum Joad is small and Jasts for half 
a day at least, making it economical 
to use a battery. The Germantown 
plant, already referred, to is a case in 
point where most satisfactory results 
are obtained by using a battery in 
such a connection. 

One of the most important and 
valuable functions of a storage battery 
in acentral station is as a regulator 
of pressure. To any one who watches 
the variations in the voltage and 
am pereage of generators running with 
and without storage batteries convic- 
tion will soon come that the voltage 
varies perceptibly less when a battery 
is arranged in parallel with the gener- 
ator than when it is not. When a 
shunt-wound dynamo such as are used 
in central stations ig running alone 
any increase in ampere output will be 
attended by a fall in voltage. When, 
on the other hand, a battery is com- 
bined with the dynamo the moment 
the pressure falls from a large demand 
for current on the line the battery 
begins to discharge and thus aug- 
ments the output of the dynamo. In 
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other words, the battery acts as a 
reservoir; when the load on the line 
is small the battery is charged ; when. 
the load becomes heavy the battery 
begins to discharge, and in so doing 
performs a doubly valuable function. 
In the first place, it saves the gener- 
ating machinery from strain, and, 
secondly, by keeping the pressure- 
constant makes possible a much 
higher efficiency both in the station 
aud on the line. Mr. Edgar has said 
that if a steam plant and a battery 
plant were on a par in all other 
respects, he would personally fee) 
very much inclined to install a battery 
plant for the above reason alone. 

Lastly, we come to the question of 
the use of storage batteries in sub- 
stations. Just imagine a city which 
has spread out irregularly. At some- 
distance from the central station it 
may happen. that the population is 
large and that considerable current 
will be required to furnish adequate: 
light. If the situation is such that 
it is cheaper to furnish light from 
the central station than to operate a. 
small power plant as a sub-station, 
the former will be done. The conse- 
quence of this will be shown in very 
heavy losses in the line owing to 
large currents transmitted, and, sec- 
ondly, there will be heavy interest 
charges for very large conductors. 
If, on the other hand, a storage-bat- 
tery sub-station were located in the 
center of this suburb, the following 
economies would be gained: In the 
first place, much smaller conductors 
would be employed, resulting in 
diminished interest charges, and, 
secondly, a high-tension current 
would be used in transmission, by 
which losses on the line would be 
lessened. ‘These economies are 
brought about by the ability of the 
battery to act as a ‘‘ transformer.” 
In other words, the battery may be 
charged in series with a high-tension 
current and discharged in multiple, 
bringing the pressure at the sub-sta- 
tion down to requirements. 

On the other hand, a battery may 
be charged in multiple and dis- 
charged in series, by which it will be 
possible to get along with one dy- 
namo instead of two or more in 
series. Owing to the flexibility of 
storage batteries they are splendidly 
adapted to working on a three-wire 
or a five-wire system. 

There is one point that has not 
thus far been touched upon, namely, 
the local consumption ina station con- 
sisting of both generators and bat- 
teries. ‘I'he use of storage batteries 
is sometimes objected to on the ground 
that there is a loss of 15 to 20 per 
cent of the watts generated while the 
battery is being charged. Perhaps 
wecan do no better than by quoting 
Mr. Edgar again: ‘‘ The watts lost,” 
says Mr. Edgar, ‘‘ by the inefficiency 
of the battery are made up more than 
fourfold by the better economy of 
the steam plant. We have taken 
typical Winter days and figured out 
exactly the cost of running our sys- 
tem with the battery and without, and 
have proved that the actual coal con- 
sumed with the battery is a material 
amount less than without it.” 

To recapitulate, storage batteries 
are valuable in central stations on 
account of the threefold function they 
perform as reservoirs of energy, reg- 
ulators of pressure and transformers 
of high to low or low to high-tension 
currents. In performing these func- 
tions they make possible lower first 
cost in the main central station and 
lower first cost for conductors between 
this and the sub-stations where bat- 
teries may be installed. They are 
further valuable in saving the power 
and generating machinery from strain 
and in effecting economy by introduc- 
ing “the factor of high efficiency in 
the station and on the line. 




















January 22, 1896 


PERTINENT OBSERVATIONS.—II. 

From time to time we notice in 
the English electrical journals com- 
plaints of the unfair conditions 
under which honest and capable con- 
tractors labor in competition with 
those who are neither one nor the 
other, or who may be one without 
being the other. Our friends across 
the pond have no monopoly of this 
kind of thing. Quite recently, in a 
considerable city not far from the 
‘“modern Athens,” an instance oc- 
curred showing, that even now some 
elementary lessons in Ohm’s law and 
the four rules of arithmetic would be 
of advantage to some of our so called 
electricians.” Bids were called for 
for wiring a building to be supplied 
with current at 50 volts from the 
local company’s system (transformed 
from 1,000 volts alternating), and 
three bids were submitted, two of 
which were considerably lower than 
the third (the sizes'of wire for the 
last named having been worked out 
by an independent electrical en- 
gineer). The two lower bids did 
not, it was found, provide for suf- 
ficiently large wire to comply with 
the conditions governing the amount 
of drop, though the bidders stoutly 
maintained they were right. Further 
than this, the superintendent of the 
local company supported them, which 
to one unacquainted with him would 
seem strange. The unfortunate third 
bidder ‘‘ argued high, he argued low, 
he also argued round about him.” 
To no avail; the architect did not 
know how to calculate the matter’; 
he thought the third man’s figures 
seemed all right, but the simplest 
plan was to count heads, and the 
ratio of 3 to 1 settled it. When, or 
if, the actual drop is tested—but 
‘* that is another story.” 





The question is a little interesting 
in itself as showing apparently that 
the cheap men were deceived by 
using one of the numerous “‘ tables ” 
to arrive at the sizes of conductors. 
That, at least, seems the most chari- 
table explanation. The conditions 
were these, understood and agreed 
on by all : 

Voltage, 50; amperes, 170; dis- 
tance to center, from which current 
was to be distributed by different cir- 
cuits, 100 feet; loss in potential at 
farthest lamp, with all lights in 
operation, not to exceed one volt, or 
two per cent, half in the feeder from 
transformer to center of distribution 
and half in the distributing circuits, 
approximately.. The highest bidder 
claimed that the feeder should be of 
four wires of 0000 Brown & Sharpe 
each on a side, or 800 feet of wire: 
the lower bidders, that two of 0000 
were enough, or 400 feet. Now, a 
simple calculation will show that the 
joint resistance of 200 feet of four 
0000 wires is .00256 ohm, which, 
multiplied by 170, gives 0.4352 volt, 
or a little under one per cent. On the 
other hand, ¢wo 0000 wires (.05129 

-05129 





per 1,000 feet) show 


-005129 for 200 feet, which, mul- 
tiplied by 170 = 0.8719 volt, or 
nearly one and three-fourths per 
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cent in the feeder alone, only about 
one-eighth of a volt remaining for 
all the remainder of the system of 
distribution. Probably the table 
gave four 0000 wires. If you see 
it in a ‘“‘table,” i’s so. ‘‘ Simple 
enough—four wires—100 feet—400 
feet. Let ’er go.” 





This same superintendent has a 
rule that he will not connect his 
lines to any wiring installation the 
drop in which is above a certain per- 
centage. Now, he cannot well “ go 
back ” on himself. Who suffers ? 

J. E. T. 
‘init tas 
Receiver for a Kansas Telephone 
Company. 

Charles O. Knowles has been ap- 
pointed receiver for the Topeka Tele- 
phone and Electrical Company, of 
Topeka, Kas. The receivership was 





An Electric Chain Hoist. 


The rapid development which has 
taken place in the electrical field dur- 
ing the past few years brings to even 
the casual observer many thoughts 
and fancies regarding the vast future 
which is still before this industry. 
How much more must it interest the 
persons who are actively engaged in 
this field, and how much it should, 
and, in fact, does, interest the manu- 
facturer, who, if he only stops to con- 
sider the matter, must admit that his 
profits or losses in many cages really 
begin at his coal pile. Does the 
average manufacturer realize what 
per cent of power is lost in his main 
and counter-line shafting, belting 
and pulleys through the poor align- 
ment, the loose belts, the numerous 
transmissions and the wear and tear ? 
In the average shop there is said to be 
a loss of at least 50 per cent between 











An Execrric Cuarm Horst. 


asked by the City Real Estate Trust 
Company on aclaim of $11,000, with 
interest from May 1, 1895. The real 
estate company is trustee for $15,000 
worth of bonds issued by the com- 
pany. Of these $5,000 were bought 
by Edward A. Rozier, of St. Louis, 
and afterward $6,000 more were sold 
to him, with the remaining $4,000 
held as collateral security. This 
makes the amount of the bonds held 
by Rozier $11,000, for which the real 
estate company is trustee. Theaction 
is regarded by the members of the 
company as a friendly step to tide 
the company over until claims they 
say are unjust can be settled. 
tilt cmeenpii 
Wanted—A Battery. 
To THe Eprtor oF ELecrricaL Review: 
Please inform me where-I can buy 
the Taylor battery. 
Yours truly, 
C. M. E. 


Everett, Pa., January 11. 





the power generated and that which is 
available for the operation of the tools. 

What a contrast is presented in the 
equipment of some factories as they 
have ‘recently been equipped. A 
strange absence of shafting, belting 
and pulleys; instead, small motors 
directly connected to the different 
tools, making an equipment not only 
neater in appearance and one where 
there is less danger to employés, but 
also one that is far more efficient ; 
where, when a tool is stopped, the 
coal pile is affected—not the nearest 
counter-shaft. 

One of the many moves in the line 
of direct-connected apparatus is 
shown in the chain hoist here illus- 
trated, which is a very useful piece 
of machinery, especially in electric 
light and power stations, iron and 
steel founderies, factories, etc., and 
for handling heavy freight. 
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This is one of the products of the 
Storey Motor and Tool Company, of 
Philadelphia, and the type illustrated 
is of 10,000 pounds capacity. This 
hoist is operated bya five horse-power 
motor, and will lift 10,000 pounds five 
and one-half feet per minute and 
lighter loads proportionately faster. 
It will lower at the rate of 10 feet 
per minute. By means of the revers- 
ing controlling box, which comprises 
a part of the apparatus, the hoist 
will raise and lower anywhere within 
the above speeds at the will of the 
operator. The starting, stopping, 
regulating and reversing of the 
motor are controlled by the two ropes 
shown in the illustration, which are 
connected to a wheel on the revers- 
ing rheostat, which is automatic in 
its action, the current being cut off 
as soon as the rope is released. 


— ope ——_ 


Standard Samples for Naval 
Supplies. 

Electrical manufacturers will be 
interested in the fact that Secretary 
of the Navy Herbert has ordered the 
establishment of a Board on Standard 
Samples of the supplies used in the 
United States Navy, with head- 
quarters in the Stewart Building, 
New York city. The board was 
organized for the purpose of facili- 
tating the purchasing of supplies for 
the navy, to obtain the widest com- 
petition in making these purchases 
and the establishment of standards of 
all commercial articles necessary in 
the navy. The board consists of Pay 
Director L. G. Billings, president; 
Chief Engineer Albert W. Morley, 
Commander Timothy A. Lyons, 
Lieut. J. A. H. Nickels and Assist- 
ant Naval Constructor Lloyd Bank- 
son, all of the United States Navy. 

Outside of the Ordnance Depart- 
went there are more than 12,000 
articles which must be purchased at 
different times for naval equipment. 
This new board will standardize all 
the commercial articles, and their 
work is designed to overcome a great 
deal of the red tape which has here- 
tofore hindered the rapid transaction 
of business with the Navy Depart- 
ment. The board invites the sub- 
mission of estimates and catalogues 
by manufacturers throughout the 
country of all articles dealt in and 
required by the navy, and specific 
information thereon. 
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General Electric Company’s 
Publications. 


The EvgorricaL Review has 
received copies of three publications 
issued by the General Electric Com- 
pany during the Cotton States and 
International Exposition at Atlanta, 
Ga. One is a folder, handsomely 
illustrated and printed, giving par- 
ticulars of the company’s exhibit at 
Atlanta and of its recent progress in 
all branches of electrical work. A 
souvenir catalogue is devoted to illus- 
trated descriptions of the Thomson 
recording wattmeter. The third 
publication consists of illustrations 
showing recent installations and note- 
worthy apparatus made by the com- 


pany. 
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TELEPHONE NEWS AND 
COMMENT. 


The People’s Telephone Company 
will soon put in operation its ex- 
change at Hot Springs, 8. D. 





The net earnings of the Central 
Union Telephone Company for 1895 
are given as $335,165 as against 
$405,908 for 1894. 





The Bell Telephone Company, of 
Buffalo, N. Y., has adopted the 
message-rate system and now fur- 
nishes service at from $30 a year up- 
wards. 





The Erie Telegraph and Telephone 
Company made a net gain of 781 
subscribers for the three months end- 
ing December 31st, or a total net gain 
for the year 1895 of 2,419. ‘Total 
number connected December 31, 1595, 
18,593. 





The repairs and alterations in the 
Amherst, Mass., telephone system, 
including the extension of the metal- 
lic circuit, are about completed and 
the service will hereafter be greatly 
improved. 





The American Telephone and Tele- 
graph Company will erect a three- 
story and basement brick building at 
4701 and 4703 South Kedzie avenue, 
Chicago. It will cost $18,000 and 
will be used as an exchange building. 





Dr. CO. A. Eisenhart has been 
elected president and Charles Frick, 
secretary, of the York, Pa., Telephone 
Company. ‘The company expects to 
arrange for telephone connection be- 
tween the surrounding towns. 





The Vermont Telephone and Tele- 
graph Company are settled in their 
new quarters in the Blanchard Opera 
House block at Burlington, Vt. The 
many improvements in their new 
office and on their line will greatly 
facilitate the doing of business. 





A dispatch to the Omaha Bee from 
Hot Springs, S. D., says: ‘‘ The old 
Black Hills Telephone Company have 
virtually quit business in the southern 
hills, and they have but one instru- 
ment left here. ‘Their exorbitant 
rates and corporate greed killed their 
business here.” 





The net earnings of the Chicago 
Velephone Company for 1895 are 
given as $542,538 as against $508,576 
for 1894. It is expected that the 
capital stock may soon be increased 
$1,000,000, making the capital of the 
company $4,796,300. Geo. M. Pull- 
man has been elected a director. 





The city of Marion, Ohio, and the 
Central Union Telephone Company 
are at odds. The City Council 
wanted to string fire-alarm wires on 
electric light and telephone poles 
combined. The telephone company 
suid no, and secured a temporary 
injunction, The city in its answer 
says that the telephone company has 
no franchise and a hot fight is ex- 
pected. 
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The American Telephone and Tele- 
graph Company and the Cumberland 
Telephone and Telegraph Company 
entertained a large number of guests 
from 2 to5 ep. mM. on January 16, at 
the Hotel Henderson, Henderson, 
Ky., to witness the opening of the 
long-distance telephone line connect- 
ing that place with New York, 
Chicago and the principal Eastern 
and Western cities. 





The Saco River, Me., Telephone 
and Telegraph Company has declared 
a dividend of five per cent, payable 
April 1. The company will build a 
new metallic circuit and extend the 
line from Clark’s Mills to Center 
Waterboro, at which place it will 
connect with the Cornish and 
Limerick line. The officers of the 
company are Hon. M. P. Emery, of 
Portland, president ; Chas. F. Clark, 
of Hollis, vice-president ; John Berry- 
man, of West Buxton, secretary and 
treasurer; Freeman Palmer, of Bar 
Mills, superintendent; Hon. C. P. 
Harmon, of West Buxton, auditor. 


The stockholders of the Octoraro 
Telephone and Telegraph Company 
recently held «a meeting at Oxford, 
Pa., and elected the following direct- 
ors for the ensuing year: 8S. R. 
Dickey, Joseph M. Showalter, E. B. 
Patterson and Ely McKissick, of 
Oxford; J. K. Fairlamb, Boardley 8. 
Patterson and J. L. Walker, of Little 
Britain township; E. L. McSparran 
and William Wood, of Fulton town- 
ship. The company is said to be 
in a flourishing condition and has 
35 miles of wire stretched and 15 
telephones in operation. ‘The line 
will run between Oxford and Peach 
Bottom. Thirty-five additional tele- 
phones have been contracted for. 





The New York & New Jersey Tele- 
phone Company is having a hard 
time to keep its poles standing in 
Bayonne, N. J. The residents of 
that town have got out axes, 
injunctions and other things which 
make it slightly difficult to keep a 
line standing. Several] property 
owuers object to new pole lines being 
erected because they have been told 
that they are intended solely for the 
long-distance service between New 
York and Philadelphia. A similar 
system of poles and wires already 
stretches along several principal 
avenues and side streets, and some 
of the taxpayers declare that the cor- 
poration has never requested permis- 
sion to erect the poles and wires. It 
is expected that the matter will be 
amicably settled this week. 


be 


Wholesale Asphyxiation. 





Escaping gas from a leak in the 
main of the Boston Gas Company on 
East Canton street, Boston, on Janu- 
ary 15, filled a whole block of houses 
on each side of thestreet, and but for 
the prompt discovery 100 lives would 
have been sacrificed. As it was, one 
person died, three others were in a 
precarious condition and 21 others 
were under treatment the following 
day. 


ELECTRIC LIGHT FLASHES. 

In his inaugural message to the 
Common Council of Syracuse, N. Y., 
Mayor McGuire recommends that 
the city build and operate its own 
electric lighting plant. 


The Chamberlain, S. D., Electric 
Light Company recently struck an 
artesian well giving an immense flow 
of water. It is said to be one of the 
best artesian wells in the Northwest. 


The Lewiston & Auburn (Me.) 
Electric Light Company has leased 
the valuable water power on the Little 
Androscoggin River known as the Gay 
power, situated near Littlefield’s 
Corner. 


A franchise for an electric lighting 
and power plant has been granted: to 
Charles F. Speed, of McGregor, Ia. 
Work will commence soon, and a gas 
engine will be considered for use as 
power. 


Stockholders in the Edison Electric 
Illuminating Company of Fall River, 
Mass., and the Fall River Electric 
Light Company propose to consoli- 
date their interests, and a petition 
has been introduced in the legislature 
with that end in view. 


The General Electric Company will 
soon commence work on the $500,000 
plant it is to establish in Los Angeles, 
Cal. In the thickly settled portions 
of the city the company will put its 
wires under ground. In the suburbs 
they will be strung on poles. The 
plant will have a capacity of 30,000 
incandescent lights and 500 arc lights. 

The Port Jefferson, L. I., Electric 
Light and Power Company has col- 
lapsed. It was organized afew weeks 
ago with L. Chambers as president 
and W. T. Wheeler, secretary and 
treasurer. The capital stock was 
$7,500. Mr. Wheeler is making a 
canvass of the village, and if he can 
get a sufficient number of subscribers 
he says he will purchase a plant and 
light the village. 

Though John I. Blair is 92 years 
old, he still takes great interest 
in public affairs. The electric light 
plant at Blairstown, N. J., has re- 
cently been completed, and the cur- 
rent was turned on by Mr. Blair. 
The entire expense of the work, 
amounting to nearly $50,000, has 
been assumed by Mr. Blair. He will 
give a deed for the plant, together 
with the valuable mill property from 
which the power is obtained, to the 
Blair Presbyterian Academy, which 
he has already endowed to the extent 
of $600,000. 

The Massachusetts Gas and Electric 
Light Commissioners have approved 
the issue of $200,000 new five per cent 
30-year bonds by the Boston Electric 
Light Company, the proceeds to be ap- 
plied to the recent improvement at the 
central station, for the enlargement of 
the South Boston plant and other ex- 
tensions: “The commissioners only 
authorized the issue of bonds after 
having made an appraisal of the com- 
pany’s plant by its own experts, who 
found that the present value of the 
plant, taken at present cash prices, 
would more than eyual outstanding 
bonds and stock. 
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ELECTRIC RAILWAY NOTES. 


The annual report of the Chicago 
City Railway Company shows 14.41 
per cent earned on the stock, as 
against 13.5 last year. 


The Cleveland, Canton & Southern 
Railroad has reduced passenger rates 
to meet the competition of electric 
railways in Northern Ohio. 

It is reported that the receipts at 
the Windsor (Conn.) railroad station 
have fallen off $1,000 a month since 
the establishment of the electric line. 


The Brooklyn City Railroad Com- 
pany, of Brooklyn, N. Y., recently 
declared a quarterly dividend of 
two and one-half per cent, payable 
January 15. 


The Manhattan Railway Company, 
which owns the elevated railroads of — 
New York city, runs 3,250 trains a 
day, averaging four and a half cars to 
the train, and carries about 600,000 
passengers a day. 


Postmaster Sullivan, of Brooklyn, 
N. Y., has been authorized to open a 
new mail trolley line in that city on 
February 3. The route will be on 
the Brooklyn, Queens County & 
Suburban line, in Broadway, from 
Kent avenue to Alabama avenue. 


The New York State Board of Rail- 
road Commissioners has approved the 
request of the Metropolitan Traction 
Company for permission to use the 
underground trolley system on Lex- 
ington avenue between 105th street 
and the Harlem River and on the 
Twenty-third street line in New York 
city. 

A jury in the Supreme Court, 
Brooklyn, N. Y., on January 15, 
awarded a verdict of $20,000 damages 
in a suit brought by the guardian 
of Antonio Crevano against the 
Atlantic Avenue Railroad Company. 
Crevano, who is five years old, was 
knocked down by a trolley car owned 
by the company while crossing the 
street on September 13, and both of 
his legs were cut off. 


What might be called a ‘ motor- 
man’s pose” says the New York Sun, 
has been developed by the trolley 
cars, according to observations made 
at a ball given by the trolley motor- 
men in Worcester, Mass., last week. 
It is alleged that while resting be- 
tween the dances every motorman 
stood on one foot. When running a 
car the motorman must stand on one 
foot and have the other free to pound 
the gong, the gong being pounded 
incessantly, as any Brooklynite will 
testify. ‘Thus a necessity of work 
has developed into a habit at all 
times. This is a subject for the con- 
sideration of the evolutionist. 





Highly Regarded. 

To THe Epiror oF ELEcTRICAL REVIEW : 

Will you please send me a sample 
copy of your ELEcTRICAL REVIEW? 
Have heard it spoken of very highly. 

Yours truly, 
C. J. WEBSTER. 

Walton, N. Y., Jan. 16. 
-—->- 

The central stations of Berlin, 
Germany, supply current to 10,537 
arc lamps and 203,532 incandescent 
lamps. Besides these there are 25,332 
gas and 1,200 kerosene lamps used in 
city lighting. 
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Quick Work by the Jewell Belting 
Company. 


The Jewell Belting Company, of 
Hartford, Conn., possesses many 
friends in the electrical field, not 
alone for the excellence of its product, 
but also for the promptness and ability 
in filling ‘‘rush” orders. Recently a 
break-down occurred in the station of 
the Albany Street Railway Company, 
and a belt was telephoned for to the 
Jewell company Sunday afternoon. 
Mr. Charles E. Newton, the secretary 
and manager of the company, realized 
the urgency of the case, and, putting 
men to work on the order immediately, 
was able to ship the belt so it was in 
Albany on Monday. The belt was 
a 48-inch one, and the promptness of 
its delivery saved the Albany com- 
pany much annoyance. A similar 
‘‘rush” order was filled by the same 
company for Mr. Geo. Redman, the 
well-known electric light man of 
Rochester, N. Y. Among recent pur- 
chasers of the Jewell belting was the 
Albany Illuminating Company, a 60- 
inch two-ply belt constituting the 
order. 





Young Men’s Institute. 


The eleventh anniversary of the 
Young Men’s Institute of the Young 
Men’s Christian Association was cele- 
brated in the Institute Hall, 222 
Bowery, New York city, Tuesday 
evening, January 14, 1896. Music 
was furnished by the Association 
Quartette, and the address of the 
evening was delivered by Rev. Charles 
T. Weitzel. 

The secretary’s report showed that 
during the year over 1,000 young men 
have received benefits as members of 
the Institute, either in the gymna- 
sium or in the evening educational 
classes. The commercial branches 
are taught, also steam engineering, 
practical electricity, carriage draft- 
ing, mechanical, architectural and 
free-hand drawing, vocal music and 
other subjects. 

The members have a literary soci- 
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The total expenses of the year The Institute for Home Study of cently perfected and now manufact- 


amounted to $11,764. 

Any young man over 17 and under 
35 years of age, on payment of a fee 
of $4, is entitled to the privileges of 
the Institute for one year. A copy 
of the annual report can be had of 
Dr. D. E. Yarnell, 222 Bowery. 


Engineering. 

The expansion of electrical indus- 
tries and the growing demands upon 
all men engaged with them for more 
than a superficial knowledge of a few 
principles of electrical science, have 
caused a large number of electrical! 
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Fic. 1.—259-Watr EXPERIMENTAL DyNAMO. 


OBITUARY. 
Marcus Marx, of Brooklyn, N. Y., 
vice-president of the Drawbaugh 
Telephone and Telegraph Company, 
of New York, dropped dead at the 
entrance of the 7imes Building, Park 
Row, New York city, on January 13. 
The cause of his death 
was an apoplectic stroke. 
Mr. Marx was 69 years 
old, and had made a 
fortune in the wholesale 
dry goods business. 
John W. Duxbury, 
superintendent of the 











Fig. 2.—StupeEnts’ Dynamo REaDy FOR WINDING. 


ety, a mandolin club, outing clubs 
and other organizations for mutual 
improvement and recreation. 

Forty-five lectures and concerts 
have been given in the hall during 
the year. 

The deposits in the savings fund 
amounted to over $8,000. 

Through the Medical Benefit Club 
many of the members.received treat- 
ment. 


SE ST 





Central Division of the New Eng- 
land Telegraph and Telephone 
Company, died at Lowell, Mass., 
January 13, 1896, aged 51. He was 
an old-time telegrapher, and was for 
many years a sub-chief in the Boston 
office of. the Western Union Tele- 
graph Company, and was afterwards 
located at Providence as a telephone 
manager. He was well known in 
telephone and telegraph circles. 





schools or electrical departments of 
established colleges. to spring into 
being. Electricity being a science 
requiring the use of apparatus in its 
study almost from the first elementary 
principles, this widespread interest 
in it has been accompanied by a 


Fie. 3—CoMBINED VOLT AND AMPERE METER. 


demand for apparatus with which to 
pursue its investigation. The Insti- 
tate for Home Study of Engineering, 
of Cleveland, Ohio, one of the educa- 
tional institutions alluded to, has 
designed experimental apparatus, 
principally for its own students, but 
well adapted for all electrical labora- 
tory work. 

The dynamo and combined volt 
and ammeter, which it has _ re- 


ures, are shown in the accompany- 
ing illustrations. Two of the 
engravings represent the dynamo— 
one showing it complete and con- 
nected for operating, the other ready 
for winding, with the materials 
therefor grouped around the frame. 
The latter is the condition in which 
it is placed in the hands of the 
students of the Institute. The elec- 
trical course of that school requires 
the actual construction of a dynamo 
by every student and its use in ex- 
perimental work, and the medium 
was designed to supply that want, 
together with the other apparatus, 
the managers not being able to find 
on the market suitable equipment at 


prices within the means of the 
average correspondence student. 
The excellent views render a 


lengthy description unnecessary. It 
is a four-pole 250-watt machine, made 
for commercial as well as experi- 
mental work, the construction being 
first-class in every respect. As will 
be seen, the head of each commutator 
bar has a set-screw. This is for con- 
veniently altering the current of the 
coils for the large number of changes 
which the design permits. Without 
reconstructing the coils 25 changes 
are made, 15 as a direct-current and 
10 as an alternating-current machine. 
The collector rings are provided for 
slipping on and off the commutator 
for the alternating-current work, 
aun extra set of brushes for taking 
off the current uncommutated being 
furnished. The machine is self-excit- 
ing. After the principles of dynamo 
design are studied the student is 
very greatly aided in acquiring a 
practical knowledge of what he is 
endeavoring to learn by winding the 
field and armature coils, placing and 
connecting the machine and changing 
the connection for different experi- 
ments coming in his course. The 
upright piece in the two illustrations 
is a foot rule to indicate the size of 
the frame. The dynamo weighs 
70 pounds. The combined volt and 
ammeter is different in form and 
construction from others using its 
principle. It is carefully constructed 
and can be wound for any current or 
voltage. 

Further particulars and informa- 
tion concerning the Institute and 
its work may be had by addressing 
the Scientific Machinist Company, 
53 and 54 Blackstone Building, 
Cleveland, Ohio. 

a 


A Trolley Case Decided. 


Judge Townsend, in the United 
States Court at New Haven, Conn., 
on January 11, refused to reopen the 
case of the Thomson-Houston Elec- 
tric Company against the Winchester 
Avenue Railway Company, in which 
a decision was given for the plaintiff 


recently. 
a ee 


An Electric Carriage Company. 


A charter has been granted to the 
Electric Carriage and Wagon Com- 
pany, of Philadelphia. The incorpo- 
rators are Victor H. Conkle, Maurice 
Barnett, G. Herbert Condict, Ralph 
Gibson and T. Fred Sinnott, all of 
Philadelphia ; capital stock, $10,000. 
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ADVANCE INFORMATION 





Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELEcTRICAL 
REVIEW. 





New Electric Railways. 


BRAINERD, Minn. —Brainerd 
Traction, Light and Power Company 
bas been incorporated, by C. N. Par- 
ker, E. C. Gibson and P. A. Gibson, 
to construct and operate street rail- 
ways, electric lights, etc. Capital 
stock, $300,000. 


NARRAGANSETT PreR, R. I.—A 
new electric line is shortly to be con- 
structed from Watch Hill to Narra- 
gansett Pier, by way of Point Judith. 
William ©. Clark, of Wakefield, 
Conn., is at the head of this enter- 
prise. The road will be 39 miles 
long. 

CurcaGo, Int.—Electricity will be 
substituted for horses on the night 
cars of the Van Buren street, Twelfth 
street and Grand avenue lines. 


East Mitton, Mass.—There is a 
movement to extend the Quincy & 
Boston Street Railway system from 
this place to Mattapan. 


KEENE, N. H.—The contract for 
building the electric railroad at this 
place has been awarded to M. A. 
Coolidge, formerly of this town. 


WerymoutTH, Mass.— The Wey- 
mouth & Braintree Street Railway 
Company ist» erect a power house on 
Allen street, East Braintree, 45x100 
feet, with a chimney 100 feet high. 


Barre, Vt.—The Barre Electric 
Power, Manufacturing and Street 
Railway Company organized last 
week. It was voted to change the date 
for the completion of the road to 
September, 1896. The company was 
formally organized with John W. 
Gordon as president pro tem. and B. 
H. Wells as clerk. Directors were 
elected as follows: F. G. Howland, 
D. M. Miles, of Barre; J.,S. Pierson, 
J. J. Flynn and A. O. Humphrey,-of 
Burlington; H. K. Brush, of Barre ; 
F. C. Kennedy, of Burlington. The 
directors organized by electing officers 
as follows: President, J. S. Pierson ; 
vice-president, F. G. Howland ; clerk 
and treasurer, A. O. Humphrey. 

Dover, Dret.—It is expected that 
work will be commenced on the new 
electric line between this place and 
Milford some time in February. 

Barre, Vt.—This place is to have 
an electric street railroad next spring 
to be built by Burlington parties. 


LatroBg, Pa.—The Latrobe & 


Ligonier Electric Street Railway 


ELECTRICAL REVIEW 


Company has been incorporated, with 
Edward E. Robbins, of Greensburg, 
president, to build an electric road 
from Loyal Hanna Creek through 
the township of Unity and the bor- 
oughs of Youngstown and Ligonier. 
Capital stock, $72,000. 

HANOVER, Mass.—The Hanover 
& Rockland Electric Railway Com- 
pany will increase its cipital stock 
from $20,000 to $50,000. 

Batu, N. Y.-~-The Bath & Lake 
Keuka Railway Company has been 
incorporated, by Israel A. Kelsey, 
John T. Prince, C. L. B. Tyler and 
others, to construct an electric road. 
Capital stock, $100,000. 

FLENVILLE, Conn.—The Port 
Chester & Glenville Tramway Com- 
pany has been organized, with David 
J. Pearsall, president; W. G. Bush- 
nell, treasurer; R. Jay Walsh, secre- 
tary, to build an electric railway, 
at a cost of $75,000. 

GRAHAM, VA.—The Graham-Blue- 
field Electric Railway Company, of 
which Walter Graham is president, 
will construct an electric railway, 
which will be three and one-quarter 
miles in length. 

MEADVILLE, Pa.—The Saegertown 
& Venango Street Railway Company, 
of which Geo. D. Trawin is president, 


has been incorporated. Capital stock, - 


$12,000. 

St. CATHARINES, OnT.—The Lin- 
coln Street Railway, Traction and 
Light Company, Limited, has been 
incorporated to build an electric raijl- 
way from St. Catharines to Grimsby. 

FREDERICK, Mp.—Chas. E. ft lem- 
ing has been awarded the contract 
for grading the electric road to Brad- 
dock for the Frederick & Middle- 
town Electric Railway Company. 

SHELBURNE FA.is, Mass.—Her- 
bert Newell is interested in the con- 
struction of an electric railway 
between Buckland, Shelburne Falls, 
Shattuckville and Colerain, which 
recently secured right of way for 
same. 

WATERTOWN, Mass.—The New- 
tonville & Watertown Street. Railway 
Company has applied for franchise 
for electric line between Watertown 
and Brighton. 

Younaestown, Ont0o.—The Park 
& Falls Street Railway Company will 
construct its power house in this city. 

SPRINGWELLS, Micu.—Chas. A. 
Parkin and others have been granted 
franchise to construct an electric 


~' railway on the Wyandotte road. 


- DasviILLE, Itt.—The Danville & 
Northwestern Electric Railway has 
secured nearly all the right of way 
for the construction of its electric 
railway, which will be 43 miles long. 
Lewiston, N. Y.—The Lewiston 
& Youngstown Electric Railway 
Company will construct a $60,000 
electric road, for which it recently 
secured right of way. 
inane. 
Electric Light and Power. 
CHARLEVOIX, Micu.—Charlevoix 
Electric Light Company, Chas. Ga- 
briel, manager, has been granted a 
franchise to construct a $30,000 elec- 
tric railway. 





CHADWICK, ILL.—Steps are being 
taken looking to the establishment of 
an electric light plant. 


JERSEY City, N. J.—Tilman Elec- 
tric Lamp Company has been incorpo- 
rated by John’ A. Sullivan, Chas. I. 
Henry, C. Dunler, J. H. Ahern, 
tichford Walford, J.  Rosseler. 
Capital stock, $200,000. 


RipLtey Park, Pa.—Ridley Park 
Light, Heat and Power Company 
has been incorporated by Wm. D. 
Bennage. Capital stock, $1,000. 


HAWKINSVILLE, G&.—The Hawk- 
insville Electric Light, Heat, Power 
and Water Company has been incorpo- 
rated, by W. F. Taylor, W. H. Mark- 
mand and others, to construct an 
electric road. 


BLACKSTONE, Mass. — Blackstone 
Electric Light Company has been 
incorporated, with Robert B. Taber, 
president, and Jeremiah Getchell, 
treasurer. Capital stock, $10,000. 


GREENVILLE. 8S. C.—The Green- 
ville Electric Light Company desires 
estimates for supplies for a lighting 
plant of 35 arc and 400 incandescent 
lights. 


RockForD, ILt.—A $60,000 elec- 
tric light plant is to be constructed 
by the city next Summer. 


GAINESVILLE, Fra.—J. M. Gra- 
ham and others have petitioned the 
City Council for a franchise for an 
electric light plant. 


UNIONVILLE, Mo.—G. H. Gardner, 
City Olérk, has opened bids for the 
erection of an electric light plant to 
cost not more than $13,000. 


San BERNARDINO, CaLt.—The 
San Bernardino Electric Company 
has been awarded the ec, for 
city lighting. * 

Noutitey, N. J.—Nichols Electric 
Light and Power Company has been 
incorporated by Thomas Nichols, 
John Nichols, Richard T. Noble. 
Capital stock, $50,000. 


NASHVILLE, Micu.—Residents of 
this place are at present agitating the 
question of electric lights. 


ABERDEEN, S. D.—tThe electric 
light plant was sold to J. S. Bartolo- 
mew, of Grand Forks. The facilities 
will be greatly improved and addi- 
tions made to the buildings. The 
consideration was $6,000. 


Mito, Me.—An electric light plant 
is to be established here. 


AKRON, On10.—The Akron Elec- 
tric Manufacturing Company has 
been awarded the contract to con- 
struct a 1,000-light plant in the Dia- 
mond Match Company’s Works, at 
Liverpool, Eng. 

Somerswortu, N. H.—An electric 
light plant is to be constructed. 


HENDERSON, Ky.—An electric 
light plant is to be constructed. The 
City Clerk may be addressed for in- 
formation concerning same. 


WarRrRIOR Run, Pa.—Warrior Run 
Light, Heat and Power Company has 
been incorporated by George McDon- 
ald as treasurer. Capital stock, 
$20,000. 
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Asotin, WasH.—Lewiston Water 
and Power Company has been incor- 
porated by O. C. Vanarsdol, E. H. 
Libby, George Bailey. Capital stock, 
$100,000. 


ASHLEY, Pa.—Ashley Light, Heat 
and Power Company has been incor- 
porated, with George McDonald, of 
Scranton, as treasurer. Capital stock, 
$50,000, with $5,000 paid in. 

CottaGE Crty,- Mass.—Martha‘s 
Vineyard Electric Light and Power 
Company has been incorporated, with 
John A. Duggan as president and 
Josiah Quincy, treasurer. Capital 
stock, $75,000. 


Suaar Notcu, Pa.—Sugar Notch 
Light, Heat and Power Company has 
been incorporated, with George Mc- 
Donald, of Scranton, as treasurer. 
Capital stock, $20,000. 


ARKADELPHIA, ARK.—The Arka- 
delphia Power and Light Company’s 
power house was destroyed by fire, at 
a loss of $60,000; insurance small. 


ELIzAaBeETH, N. J.—Mutual Union 
Investment Company has been incor- 
porated,by Wm. S. Stryker, John W. 
Rehill, Somerville, N. J., James P. 
Powers, Elizabeth, to manufacture 
and supply electricity and power. 
Capital stock, $100,000. 


BALTIMORE, Mp. — The Edison 
Electric Illuminating Company has 
filed a mortgage for $1,000,000 in 
favor of the Old Colony Trust Com- 
pany. 

BouLpER, CoLto.—The Boulder 
Electric Light Company has ordered 
a new dynamo for the purpose of 
street lighting. It will have a capac- 
ity of 50 lamps of 2,00 candle-power 
each. It is expected to arrive here 
about February 1. 


Macepon, N. Y.—This village 
will shortly be lighted by electricity. 
PS 
New Telephone and Telegraph 

Companies. 


ELKTON, Mp.—The Cecil Tele- 
phone and Telegraph Company is 
now taking active steps toward the 
extension of the line generally 
throughout the county. 








Stockton, CaLt.—The Postal Tele- 
graph Company will soon begin the 
actual construction of the telegraph 
lines to the Stanislaus River along the 
line of the San Joaquin Valley Rail- 
road. 

WILMINGTON, Dext.—The Wash- 
ington Fire Company has decided to 
put in a telephone at the expense of 


‘the company. 


Pine Buiurr, Ark.—The Pine 
Bluff Telephone Company has been 
incorporated, with W. H. Parker, 
president. Capital stock, $25,000. 


INDIANAPOLIS, IND.—The Craw- 
ford County Telephone Company has 
been incorporated with a capital 
stock of $10,000, and the Fort Wayne, 
Ind., Home Telephone and Telegraph 
Company has been incorporated with 
a capital stock of $100,000. 


Rep Wine, Minn.—The North 
American Telegraph Company will 
open an office in this city. 








» 
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Locke’s High Insulation Line 
Material. 


In no department of engineering 
has it been so fully or so frequently 
demonstrated that good work and 
good material pay as in the field of 
the applications of -electrical power. 
Cheap devices, like cheap labor, 
mean a constantly increasing repair 
account. ‘Thereduction of this often 
unnecessarily large item of expense 
means dividends to the operating 


company. 
Mr. Fred M. Locke, of Victor, 
N. Y., has devoted especial attention 


to the development of high-grade in- 
sulating devices and now has on the 
market an extensive line of indestruc- 
tible stee! pins, break arms, side vrack- 


\\ 
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Fic. 1.—LocKkr’s INDESTRUCTIBLE STEEL 


INSULATOR Pin. 


ets, glass and porcelain insulators of 
high insulation ; poles, fittings, cross- 
arms, braces and line material of all 
kinds. The steel pin shown in Fig. 1 
is made with a steel bolt passing 
from the top of the pin through a 
half-inch hole in the cross-arm, and 
is securely fastened on the under side 
by anut and washer. The iron cap 
between the topof the insulator pin 
and the cross-arm serves as a brace to 
resist the strain of the pull on the 
pin and at the same time covers the 
pin-hole in the cross-arm, thereby 
keeping out water and moisture and 
preserving the arm. 

In Fig. 2 is shown a triple petti- 





coat insulator made of the highest | will stand severe tensile strains or 


grade chinaware obtainable. 


It | heavy blows without injury and will 


measures 51 inches in diameter and | not crack or chip from the effects of 
4 inches in height, and has over 12 | high potential currents. 
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inches of surface between the wire 
contact and the supporting pin. 
About .0 inches of this surface is on 
the under side of the insulator, out 
of reach of direct rainfall, where it 


ew me Oe 
meet 
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2.—Locker’s TRIPLE PerricoatT Cutna INSULATOR. 


Specimens of Mr. Locke’s patented 
pole — are illustrated in Fig. 3. 
—_- 


PERSONAL. _ 
Mr. Jarvis B. Edson, after a severe 





Fie. 3.—Locker’s PoLe Fitrtines. 


keeps comparatively dry. The sur- 
faces of the bottom of the insulator 
are perpendicular and_ therefore 
catch no foreign matter. By repeated 
practical tests it has been found that 
a potential of 85,000 volts is required 
to puncture the insulator, hence it 
will carry with safety and economy 
any voltage that is practicable for use 
in commercial application of electric 
power. The body and glaze are of 
simple earths only, fused togetherinto 
a vitreous, homogeneous mass at the 
greatest heat. No lead or other 
metallic oxide being used in making, 
the glaze is not a conductor. The 
body and glaze being of exactly the 
same material and fired at the same 
heat, theinsulating,qualitiesareas high 
without as with the glaze. Theseinsu- 
lators will not craze or crackle on the 
surface or ‘‘ leak,” as insulators made 
of inferior material will do when sub- 
jected to variations of temperature. 
The ware used in their construction 





STUDY ELECTRICITY : HOME 


by our unequaled correspondence method. Thorough instruction in aa te oe 
tricity by competent engineers, APPARATUS FURNISHED Without extra expense. 


proposition now open. 


The Scientific Machinist Co., 63-54 Blackstone Building, Cleveland, 0. 





illness at his home,in New York city, 
is able to be out again, and is greeted 





and congratulated over his recovery 
by numerous friends. 

It is reported that Mr. Edison has 
brought his magnetic iron ore ex- 
tractor at Ogden, N. J., to commer- 
cial perfection and will again turn 
his attention to inventions and im- 
provements in the electric lighting 
field. 

Mr. William H. McKinlock, presi- 
dent of the Metropolitan Electric 
Company, Chicago, U.S. A., isspend- 
ing afew business days in the East, 
with headquarters at the Imperia) 
Hotel, New York. The new year 
has opened up in first-class shape 
with the Metropolitan company, and 
its magnificent new and compre- 
hensive catalogue has created a sen- 
sation in the electrical field. 


Mr. Aladar Rausch, a son of a 
wealthy manufacturer io Buda Pesth, 
IIungary, is visiting the United 
States and will make a report on our 
engineering and electrical progress 
to the Hungarian Government. Mr. 
Rausch will embody the essential 
features of his report in an address 
he is to deliver at Buda Pesth next 
year in honor of the one-hundredth 
anniversary of the founding of the 
Hungarian Government. 








E DESIRE TO CORRESPOND with par- 
ties who manufacture or handle 
BICYCLE SPECIALTI'S, especially in 
the electrical line. Address 
Paciric ELECTRIC COMPANY, 
108 Tenth Street, 
Tacoma, Wash. 


WANTED 


Position as electrical engineer, superin- 
tendent or manager with an electric street 
railway company. Several years’ expe- 
rience, and references from former road, 
from which I resigned for a year’s practice 
in Europe. Street railway preferred, but 
could manage large electric lighting plant. 

Address ‘‘S. B.”, 
Care of ELectricaL Review, 
13 Park Row, N. 
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GIVE IT A SEVERE TEST. 
teries are not sold much cheaper than the MESCO. 
64-Pacz PamMpPHuLeT Free. Catalogue, 208 pages, 10 cts. 


MANHATTAN ELECTRICAL SUPPLY CO., 


32 Cortlandt Street, New York. 


MESCO DRY BATTERY. 


A standard battery for all open circuit or inter- 
Highly recommended for Telephone 
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Onreliable Dry Bat- 
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552,890 Manufacture of carbide of cal- 

cium; W. C. Clarke, New York, N. Y. 
552,924 Electric releasing device; 8S. H. 
Reynolds, San José, Cal.—A_ device for 
holding a halter, consisting of a chamber 
having a perforation in its wall, a securing 





No. 552,983.—E.ectric BELL. 


bolt for the ring of the halter and electrical 
means for releasing said bolt. 

552,933 Electric bell; C. B. Sterling, 
New York, N. Y.—Consists of a gong, a 
solenoid and a vertically movable core in 
the solenoid, a circuit maker and breaker 
connected to the lower end of said core, 
stationary contacts insulated from each 
other to engage the circuit maker and 
breaker, guides for the circuit maker and 
breaker, electrical connections between the 
supply conductors and the contacts and a 
rotary break engaging the core. 


tye 





No. 558,061.—TRo.iey Cut-Out. 


552,954 Automatic electric releasing 
device; J. W. Chute, San José, Cal.—A 
fulcrumed spring-actuated swinging arm, a 
spring-actuated latch adapted to engage the 
arm and retain it in engagement, a spring- 
actuated bell-crank lever fulcrumed with 
relation to the latching lever so as strike 
and disengage it when released, and a catch 
by which said lever is normally retained out 
of contact or engagement with the latch. 

552,961 Electric motor; D. C. Jackson, 
Madison, Wis.—Consists of a hub carrying 
a bearing and provided with a series of 
holes; a series of removable and _inter- 
changeable plugs fitted to said holes. 

552,967 Electric arc lamp; L. G. Nilson, 
Sioux City, Iowa.—A cut-out consisting of 





No. 553,099.—Rat Bonn. 


aspring-mounted contact point mechanically 
attached to and adapted to make electrical 
contact with the head or pole piece of a 
magnet. 

552,972 Telephonic apparatus; C. J. 
Schwarze, Adrian, Mich. — A combined 
magneto transmitter and generator, said 
generator having a revolving pole armature 
adapted to be normally held in position in- 
dluctively adjacent with its poles to the poles 
of the magnet of the generator and to the 
diaphragm of the transmitter. 

552,982 Electric arclamp; F. J. Borland, 
Leeds, England. 

553,014 Electric circuit connector; T. F. 





Nevins, Brooklyn, N. Y 


553,035 Driving mechanism for bicycle 
dynamos; Geo. Mayr, Brooklyn, N. Y.—A 
bicycle having driving mechanism on ore 
wheel thereof and an electric generator con- 
nected therewith. 

553,061 Trolley cut-out; Theo. Fletcher, 
Idlewild, Tex.—A trolley cut-out provided 
with a hanger comprising side-pieces and a 
center-piece coupled with the heads of the 
side-pieces and formed with openings in the 
bottom, to permit the heads to drop out of 
the center-pieces, the heads of the side-pieces 
having segmental ribs at the end to engage 
in segmental grooves in the center-piece. 

553,099 Bonding device for electric rail- 
ways; W. Brown, Camden, N. J.—A bond 
terminal having a screw-threaded opening, 
lengthwise slotted, and means to enter and 
expand said opening. 

553,106 Automatic closing telegraph 
key; J. A. Coleman, Perry Station, Can. 

553,176 Electric railway; T. F. O’Connor, 
New York, N. Y.—Consists of a suitable 
way, a motor vehicle, a slotted conduit ex- 
tending parallel with the way, an electric 
conductor having one end stationary and 
connected with a source of power and a 
conducting arm carried by the motor vehicle 
and traveling in the slot and to which the 
electric conductor is connected within the 
conduit. 

553,179 Telephone circuit; E. Slade, 
Newton, Mass.—A telephone exchange cir- 
cuit extending between a sub-station and a 
central station and serving for the trans- 
mission of both signals and conversation. 

553,181 Sparker for gas and gasoline 
engines; F. M. Underwood, Upper San- 
dusky, Ohio. 

553,194 Clip for supporting electric 
cables; R. H. Lewis, Providence, R. I.—A 
sheet metal blank formed into a circular 
band and hooks attached to the meeting 
edges and adapted to take over a suitable 
projection. 

553,198 Automatic lighting or _ ex- 
tinguisbing apparatus; 8. C. Stickle, New 
York, N. Y. 

553,220 Electric lamp support; J. Buck- 
ner, Boston, Mass.—Comprises a metal post 
having a fixed collar near its upper end, a 
tubular insulator supported by said collar 
and having an outwardly projecting flange, 
a sectional metal sleeve clamped upon said 
insulator and the lamp arms or standards 
secured to said sleeve. 

Se = 


Electro-Technic Club, of Minne- 

apolis. 

The Electro-Technic Club was 
recently organized at Minneapolis. 
Minn. Its membership will be re- 
stricted to electrical engineers 01 
those engaged in allied work,-and its 
territory will include the whole North- 
west. The headquarters of the club 
are located at room 23 Syndicate 


Block. The following are the officers: 


and charter members: President, 
Charles L. Pillsbury; first vice- 
president, Edward P. Burch; second 
vice-president, Charles H. Chalmers ; 
secretary, W. E. Stephenson; treas- 
urer, George A. Lintner. The 
present membership includes the 
following gentlemen: Prof. George 
D. Shepardson, Edwin B. Burch, 
Charles H. Chalmers, George A, 
Lintner, E. A. Scofield, W. W. 
Dakin, Frank W. Springer, C. L. 
Pillsbury, V. I. Gray, W. I. Gray, A. 
H. Savage, W. E. Stephenson, Frank 
Reidhead, F. E. Chapman and Harry 


Lackore. 
_—-_o 


Standard Electric Company 
Assigns. 

The Standard Electric Company, 
of Chicago, manufacturers of elec- 
trical apparatus, made an assignment 
on January 16. A. G. Spaulding, 
the well-known sporting goods man, 
and Frank Parmalee, the omnibus 
and carriage owner of Chicago, were 
stockholders in the company. 


The George L. Colgate Company, 
dealers in electrical supplies, at 136 
Liberty street, New York city, made 
an assignment on January 17 to 
Percy L. Klock. 





PATENTS 


ROBT. H. READ, 


SUCCESSOR TO 


POPE, READ & ROGERS, 


41 CORTLANDT ST., 
NEW YORK CITY. 





Electrical Inventions a Specialty. 


OLD 
SUBSCRIBERS 


* ARE - 


UNANIMOUSLY RENEWING 


* WITH THE - 


Electrical Review 








THIS IS A POINTER 
FOR NEW ONES. 





® 


. STEAM 
ENGINEERING 


(Stationary, Marine and Locomotive), Electricity, 


Architectural and Mechanical Drawing, Plumb- 
ing, Heating, Mining, English Branches, etc., 


TAUGHT BY MAIL. 


Engineers can qualify to obtain licenses. To en- 
roll only necessary to know how to read & write. 
Circular free. State subject you wish tostudy. 


ti 1 Correspondence Schools, 
The Interna CHANTON, PA. 








DYER & DRISCOLL, 


Patent Solicitors, 36 Wall Street, N. Y. 
e.. dene aM wey, priest —seleilon 


hwork, Goth for Mua and forssan Countries, 
ote for Vee past aon ae 


PATENTS. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


GAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and 1 can obtain a Patent 
in the shortest possible time. 

All P&tents taken out through me are given 
special notice in the leading journc® of thecountry, 
rms bringing same widely before the public without 
cost to inventor. 








Rererences : “ Electrical Review,” New York ; 
Pau! Cromlein. Teller Lincoln National Bank. 
Washington, 1D. C.; Judce Geo. D Parker, Berkley, 
Va.: Seeond National Bank, Washington, D (.; 
FE. K. Leech, U. S. Mint. Philadelphia, Pa.; W: F. 
Newell. Manager and Secretary Water Works. 
Olympia, Oregon. 


EDW. S. DUVALL, JR., 


Solicitor of Patents, 


Loan and Trust Bidg , 
WASHINGTON, D. C. 





Two New 
Valuaile 
whole 
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“THE TELEPHONE SYSTEMS OF 
THE CONTINENT OF 
EUROPE.” 


BY BENNETT. 





Price, - $4.50. 





This book just issued describes the 
Systems in all the European Countries, 
covering the fo lowing points: 


History and Present Position. 
Services Rendered to the Public 
Tariffs. 

Way-Leaves. 

Switching Arrangements. 

Hours of Service. 

Subscribers | s'ruments. 

Outside Work—Local and Trunk. 
Payment of Workmen and Operators. 
Statistics. 


NO TELEPHONE LIBRARY IS COMPLETE 
WITHOUT THIS. 
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“A MANUAL OF TELEPHONY.” 


BY 





WM. PREECE AND A. J. STUBBS. 


Price, - $4.50. 


This is a very comprehensive and 
practical book. It is divided into the 
following ‘‘parts,” under which are several 
chapters devoted to different branches of 
the subject: 


Part /—Transmitters and Receivers. 
«© f/—tpparatus and Circuits. 
+ {1/1—Simple Teleph Exchang 
« [¥—Multiple Switches 
««  Y—Miscellanesus Switching and other 
Systems 
«« Y¥l—Construction, Wires and Cables. 





Both these important books supplied, 
post-paid, on receipt of price by the 


Electrical Review Pub. Co. 
13 PARK ROW, 


NEw YORK. 
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American Institute of Electrical 
Engineers. 


The 102d meeting of the Institute 
will be held at 12 West Thirty-first 
street on Wednesday, January 22, at 
eight o’clock p. mM. Mr. Frank J. 
Sprague will present a paper on 
‘‘ Electric Elevators; Their Uses and 
Advantages,” embodying specific 
descriptions of various types, which 
will be shown by lantern slides. The 
meeting of the western members will 
be held on Wednesday evening, 
January 29 (one week later), at the 
Armour Institute, Thirty-third street 
and Armour avenue, Chicago. 

The council will hold its regular 
monthly meeting in the rooms of 
the Institute, 26 Cortlandt street, 
Wednesday, January 22, four P. M. 
Members who desire to present papers 
before any meeting during the season 
should communicate with the secre- 


tary. 
———— + 


Theater Trolley Cars. 


The Brooklyn Heights Railway 
Company have put on two theater 
parlor cars. A successful trial trip 
was taken last week. The new cars 
are supposed to be the finest ever 
built for use on a street railroad, and 
they combine almost all the comforts 
of a parlor buffet coach. They are 
called theater cars because it is ex- 
pected they will be in special favor 
with theater parties; but they are 





likely to prove equally popular for 
afternoon luncheons and sightseeing 
parties. : 

The two cars now in service are 
called the ‘‘ Montauk ” and the ‘“‘Am- 
phion,” after two Brooklyn theaters. 
Each is 25 feet long inside, with five- 
foot platforms, is mounted on two 
four-wheeled trucks with hair elliptic 
and spiral springs to insure ease in 
riding, and is equipped with Standard 
air brakes. Both were built by the 
Barney-Smith Car Company, of Day- 
ton, Ohio. There are outside seats for 
four persons on each platform. The 
cars have light electric heaters placed 
along the walls and are lighted with 
three chandeliers and an electric light 
in each buffet. ‘They are also fur- 
nished with electric call bells and 
with small tables for lunches. A col- 
ored porter is in charge of each car. 





Buffalo Will Get Niagara Power. 


The directors of the Niagara Falls 
Power Company have signed and 
accepted the franchise for the dis- 
tribution and sale of electric current 
in Buffalo, N. Y. ‘The transmission 
line must be completed by July 1, 
1897. 
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Telephone Hand-Book, 





BY HERBERT LAWS WEBB. 





146 PACES. 


138 ILLUSTRATIONS. 





CONTENTS : 
Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
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A Valuable Book for Engineers and Firemen 





NOW READY. 


Modern Examinations 
of Steam Engineers; 


— oR — 


PRACTICAL THEORY EXPLAINED 
AND ILLUSTRATED. 


—- BY —— 
ww. H. WAKEMAN, 
12mo. Cloth. 300 pages 58 Chapters. 


Containing a complete list of 300 questions such 
as wil! be asked of any engineer when taking ex- 
amination for U. 8. Government or State License, 
all of which are fully enswered in the text. 


PRICE, #2.00 
By mail, postpaid, to any part of the world. 


This book,while especially adapted for engineers’ 
examinations, is also intended as a practical guide 
to Engineers, Firemen, Boiler Makers, Machinists, 
and others, in daily practice. 

The author, being a practical steam engineer him- 
self, well knows the wants of the working engineer, 
and has put into this work such knowledge and 
information as is best adapted to their use, making 
it altogether the most complete and comprehensive 
guide for the busy workers in the engine room, 
boiler works and machine shops that has ever been 
published. 

As one engineer who has read the book says: 
‘I think there are few engineers that it wouldn't 
do some g It seems as if it was a review of all 
I have ever read, and a lot more besides.” 

The author has treated of a great variety of sub- 
jects which are of vital importance to all who wish 
to improve and extend their know edge of steam 
engineering, and has explained the rules and 
formulas given in the simplest manner possible. 
and has worked out examples by them, so that all 
who can read may understand them 

The 300 questions are an important feature of the 
book. They are entirely separate from the 53 chap- 
ters of reading matter, and were written after many 
years of practical experience and careful research 
by the author. 

His connection with the Boardman Manual Train 
ing High School at New Haven, Conn , as Instructor 
in Steam Engineering, his 1% years of active mem- 
bership in the N. 4.8. E. and his position as In- 
structor of No. 10 of Connecticut, a sturdy branch 
of the natioval organization, make him especially 
co” petent in this part of the work. 

The many flattering commendat‘ons which this 
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book has already received from competent judges 
and high authorities speak well for its value. 
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The Penberthy Injector Com- 
pany, of Detroit, Mich., has sent to 
’ the ELECTRICAL REVIEW a very serv- 
iceable calendar for 1096. It is a 
well-executed specimen of good color 
printing and is a product of the 
‘** Penberthy ” press, which the com- 
pany recently established for the 
printing of its extensive line of adver- 
tising circulars. 


The Connecticut Telephone and 
Electric Company, of Meriden, 
Conn., manufacturers of telephones, 
telephone equipments and electrical 
supplies, have received a large num- 
ber of very strong testimonials refer- 
ring to their telephone apparatus. 
This company have received several 
orders from the New York, New 
Haven & Hartford Railroad Company, 
the Delaware & Hudson Canal Com- 
Cincinnati, New Orleans & 
Texas Pacific Railway Company, 
Juneau Telephone Company, of 
Juneau, Alaska; Perry Telephone 
Company, of Perry, Ia. The elec- 
trician of the New York, New Haven 
& Hartford Railroad Company made 
a test of their instruments on a 
90-mile circuit with another in- 
strument of well-known make, and 
pronounced theirs superior in articu- 
lation to the other. 


pany, 


The Standard Boiler Company, 
of Uhicago, report a good business 
during the past year. They have 
moved into their new offices, 1120 and 
1121 Marquette Building. These 
boilers are built by the well-known 
firm, Link- Belt Machinery Company, 
of Chicago, who have put in new and 
improved machinery for their manu- 
facture, reducing the prime cost as 
well as making the various parts inter- 
changeable. During the past year a 
number of fine plants have been in- 
stalled, among others being: 4,000 
horse-power for the North Chicago 
Street Railroad Company at their new 
power station at Hawthorne avenue ; 
500 horse-power for the Cincinnati 
Edison Company at Cincinnati, Ohio; 
600 horse-power for the Western 
Electric Company at their factory in 
Chicago and various others. The 
prospects for the coming year are 
good. 


M. R. Rodrigues, manufacturing 
electrician, 17 Whipple street, Brook- 
lyn, N. Y., states that his firm is as 
busy as usual on their ‘‘ baby ” electric 
motors and also on other special tool 
and die work of a non-electrical char- 
acter. They intend to do more of 
this class of work than heretofore. 
They find a good sale for their small 
stamped fibre and metal washers, nuts 
and turned work, and have secured 
another shop, where their tool and die 
work is done. Mr. Rodriguesis ready 
to estimate on any kind of special 
tools and to turn out punchings and 
small brass work of any kind. This 





firm will also add to the “baby” | 
motor a three and one-quarter inch 
fan and furnish them eitheron asmall 
base or with the binding posts on the 
side. Mr. Rodrignes intended to 
take a Southern trip this month, 
thinking that business would slack 
up, but orderscame in so fast he had 
to stay at home to look after them. 
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CUT AND STAMPED 


Send for Samples and Quotations 
A. O. Schoonmaker, 
Importer 


156 WILLiam STREET New Yorn 








_ ESTABLISHED 1867 


PARTRICK& CARTER CO. 


ELECTRICAL SUPPLIES 
125 South 2? St. Philadelphia 
CATALOGUES ON APPLICATION 


Send Business Card and Mention 
ELECTRICAL REVIEW. 





for Alternating and Direct 
Current Circuits in Labor- 
atory and Station. 


WHITNEY ELECTRICAL INSTRUMENT C0., 


PENACOOK, N.H., U.S.A. 


Rie: ETERS and Voltmeters 





GEO. H. BENJAMIN, 
45 BROADWAY, NEW YORK, 
PATENTS AND PATENT LAW. 





FOREE BAIN, 
ELECTRICAL AND MECHANICAL ENGINEER, 


Surre 1657, 1658 anp 1659 


MONADNOCK BLDG., CHICAGO. 





W. R. OSTRANDER & CO. 
No, 204 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Blectric and Mechanical Bells. 


FACTORY, 


De Kalb Ave., 
BROOKLYN. 


Send for Illustrated 








Catalogue. 





SIGN LATMIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
SURE TO ATTRACT ATTENTION. 
For full information and prices, address 


DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 


FUSE WIRE OR LINKS. 


CORRECT CARRYING CAPACITY. 
ABSOLUTE UNIFORMITY, 





WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 





New York Office, 29 Broadway. 
Chicago Office, The Rookery. 


ROYCE & MAREAN, 


Electrical Supplies, A, 
WASHINGTON, D. C. re ipEPENDENT ELECTRIC 60 


89th St. and Stewart Ave , Chicago. 














McINTIRE’S 


PATENT CONNECTORS ELECTRIC CONDENSERS. 








ann TERMINALS RR nese 
FOR ALL ELECTRICAL PURPOSES. 
THE C. McINTIRE CO., STANDARDS A SPECIALTY. 
12-14 Franklin St., Newark, N. J. 700 LEXINGTON AVENUR, NEW YORE. 








THE BOOK OF BOOKS FOR 


WIMEMEN, ELEGTRIGAL ENGINEERS, CONTRACTORS, 
CONSTRUCTING ENGINEERS, ARCHITECTS AND STUDENTS. 


HOW TO WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 
BY AUGUSTUS NOLL, E. E. 














f{LLUSTRATED, ~ PRICE, $1.50. 


—_— 


162 PAGES, - 





This is one of the most important practical books on electrical work that has ever been 
Issued. It is written by a past master in the art of interior wiring; by one who has 
—s wired up more buildings and lamps than anybody else in the world. Mr. Noiu 

gan the practice of his profession at the very commencement of electric lighting by 
incandescent lamps, and he has been an active leader in all the later developments of recent 
years. The book abounds in solid, definite, practical instructions, rules, suggestions and 
advice, and is liberally illustrated with drawings, diagrams, tables, etc. 





SOONTEHNTS: 


Chap. 1.—Introduction ; Chap. 2.—General Considerations; Chap. 8.—Location of 
Conductors; Chap. 4.—Division of Circuits and Distribution of Current ; Chap. 5.—Loss 
of Electrical Energy in Conductors; Chap. 6.—Plans; Chap. 7.—Conduit Wiring; 
Chap. 8.—Switchboards; Chap. 9.—Appliances and Connections ; Chap. 10.—Converter 
Work; Chap. 11.—Overhead a Chap. 12.—Fuse Wire; Chap. 13.—Insulation ; 
Chap. 14.—Electrolysis; Chap. 15.—Adverse Wiring Conditions; Chap. 16.—Theatre and 
Stage Lighting; Chap. 17.—Plans of Distribution; Chap. 18.—Distribution of. Light; 
Chap. 19.—Distribution of Labor and Hints to Foremen ; Chap. 20.—Preliminary to Rules, 
Electrical Data, etc.; Chap. 21.—Rules for Ascertaining Required Sizes of Wire; 
Chap. 22.—Energy-Power; Chap, 23.—Dynamos and Motors; Chap. 24.—Pulleys; 
Chap. 25.—Belting; Chap. 26.—Engines; Chap. 27.—Conclusion. 


THE BOOK IS HANDSOMELY PRINTED ON EXTRA THICK PAPER IN LARGE, PLAIN TYPE. 








Sent postage free to any address on receipt of price, by 


ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Box 2339. 13 PARK ROW, N. Y. 
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NATIONAL ELECTRICAL EXPOSITION. 


NEW YORK, MAY 4th to JUNE ist, 1896. 


Held under the auspices of and in connection with the Nineteenth Convention of the 


NATIONAL ELECTRIC LIGHT ASSOCIATION, 
INDUSTRIAL BUILDING, 


Lexington Awenue, Forty-third to Forty-fourth Sts. 











Manufacturers of Electric Light and Street Railway Apparatus and Electrical Supplies and 
Appliances, who desire to be represented, should apply for space at once. 
Steam will be furnished to exhibitors in any quantity; Electric Current, direct or alter- 
nating, at any voltage. 
Application for space or further information should be addressed 
CLARENCE E. STUMP, Ceneral Manager, 
136 Liberty Street, New York. 





Able Engineers 
Now Specify 
Cast Iron 

Flange Pipe 

And Fittings, for 


Steam and Water 
For special information 
and prices, write to 


The Addyston 
Pipe&SteelCo. 
Cincinnati, O. 





PROPOSALS FOR LIGHTING THE CITY 
OF KEOKUK, (OWA, WITH 
ELECTRICITY. 


Sealed bids will be received b 
Sumner T. Bisbee, Clerk of Council 
of the city of Keokuk, Iowa, until 
12 o’clock noon of Friday, February 
21, 1896, for lighting the city of 
Keokuk with 140, more or less, arc 
lights, in accordance with specifica- 
tions now on file with, and copies of 
which cau be had of, Sumner T. 
Bisbee, Clerk of Council of —Keokuk. 

Said contract to be for the term of 
five years from and after May 3, 
1896. 

Said bids to be opened and acted 
upon at a special meeting of the 





Council, to be held Friday, February In preparing this new catalogue we have been mindful of the needs of all our 
21, 1896, at 7:30 P. M. customers, and our sole aim has been a, that which would prove helpful and 
The Council reserves the right to serviceable to all who purchase electrical material of any kind. Our friends oe 


: : say that we have not only achieved this purpose, but describe it as the “largest, hand- 
reject any 4 all bids. mast and most eta A electrical pon catalogue ever issued,” ‘‘an encyclopedia 
SuMNER T. BISBEE, wre of all other catalogues,” “a reference book of everything electrical.” 


- Clerk of Council, 
TRIC COMPANY, 
January 25. 1896. Keokuk, lowa. * SEND A SMALL ORDER AND METROPOLITAN ELEC 


RECEIVE A COPY. 186-168 FIFTH AVENUE, CHICAGO. 
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J, G. BRILL COMPANY, 4 BUILDERS OF 
BRILL No. 21 B and 
Philadelphia, EUREKA MAXIMUM 
BUILDERS OF sao TRUCKS 
ELECTRIC, GABLE, SUBURBAN CARS AND TRUCKS. ELECTRIC CARS. 





Received the Only Medals of Award for Rubber-Govered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 


KERITE TAPE. 


Catalogues, Samples and Prices on Application, 


Wires and Cables at the WORLD'S FAIR at Chicago, 


AND CABLES ; 


) TELEPHONE, TELEGRAPH, POWER AND 
LIGHTING. 


W. R. BRIXEY, Manufacturer, 


Ss. F. B. MORSE = ag = Chicago, i. J. E. HAM, General Agent, 


CALIFORNIA ELECTRIC WORKS, San Francisco, Cal. 203 Broadway, NEW YORE. 


SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 


No. 707 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 













Weston Electrical Instrument Co., 
114 to 120 William St., Newark, N. J, U.S. A. 


PORTABLE DIRECT READING 
VOLTMETERS AND AMMETERS 


For Direct Currents, absolutely dead beat 
fp and of highest accuracy attainable. 


THE WESTON STANDARD 


Voltmeters and Wattmeters for Alternat- 
ing and Direct Currents are the most 
Accurate Portable instruments in the 
market. We make 22 ranges of the Volt- 
meter, from 7.5 to 8,000 volts total range ; 
Wattmeters from 150 to 15,000 watts 
total range. 











MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 
BEDFORD, DIVISION AND CANTON STREETS, 


STATION 
VOLTMETERS AND AMMETERS 


For Direct Current Circuits, 





PORTABLE STANDARD WATITMETER 


BROOKLYN, N.Y FOR ALTERNATING AND DIRECT 














CURRENT CIROUITS. SEND FOR NEW CATALOGUE. 
ALFRED EF. MOORE, | F you are interested in Underground, Aerial or Submarine WIRES or CABLES 
for Electric Railways, Electric Light and Power, Telegraph, Telephone, Signal 

MANUFACTURER OF | Service, or for any other service, 


ne ee | " STANDARD UNDERGROUND CABLE COMPANY, 


200 and 202 North Third Street, PHILADELPHIA, P PITTSBURC, NEW YORK, CHICACO. 


WALKER 


Manufacturing Co., 


CLEVELAND, OHIO. 


MANUFACTURERS OF 













GENERAL OFFICE AND WORKS: 


& 
CLEVELAND, OFIIO. Spring Mounted Street Rai 


way Motors, Large Railway 
and Power Generators, and 
all kinds of electrical ap- 
paratus. 





BRANCH OFFICES: 
913-914 Po:tal Telegraph Bldg., New York. 8 Oliver Street, Boston, Mass. 
195 Crocker Bldg., San Francisco, Cal. Erie County Bank Bldg., Buffalo, New York, 
34 York Street, Toronto, Ont. 303 Gou'd Bldg., Atlanta Ga. 
1645-1648 Monadnock Bldg., Chicago. 1120 Betz Bldg., Philadelphia, Pa, 

416 Trust Bldg., Dallas, Tezag, 














